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NORFOLK NAVAL SHIPYARD

PORTSMOUTH, VIRGINIA

EXECUTIVE SUMMARY

An inspection of mooring hardware on marine waterfront facilities at Norfolk
Naval Shipyard in Portsmouth, Virginia was conducted from June 1, 1998 through
June 5, 1998 and on August 3, 1998 through August 5, 1998. The following report
covers the condition and location of mooring hardware. in a clear, concise,
color-coded, visual format. The data provided in this report should be used in
conjunction with other site specific information, as a reference for determining safe
mooring configurations during heavy weather conditions.

In general, the condition of the mooring hardware at the Norfolk Naval Shipyard in
Portsmouth, Virginia is found to be in good to excellent condition. There is
localized damage or deterioration noted throughout the shipyard, but these
conditions do not adversely effect any facilities berthing/mooring capability.
Facility users should take appropriate action to repair or remove damaged mooring
hardware and account for such actions as necessary in developing berthing plans.
All hardware with #3 or #4 condition ratings are listed in the following condition
summary table.

Determination of allowable mooring loads on pier structures within this report is
based on assumed data. Additional investigation would be required, in order to
structurally rate the pier facilities for mooring loads. The assumptions made are
based on sound engineering practices and provide facility users with baseline
information. If critical berthing situations arise, additional facility specific
investigation will be required to determine allowable loading.
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NORFOLK NAVAL SHIPYARD

MOORING CONDITION REPORT

MARGINAL AND CRITICAL FITTING SUMMARY TABLE

BERTH FITTING # TYPE OF FITTING
LOAD CONDITION

FITTING BASE

BERTH 2 B2-C2 26"CLEAT 3  
  B2-C3 26" CLEAT 3  
  B2-C8 26" CLEAT   3
  B2-B4 SINGLE BIT 4  

BERTH 6 WS1-C29 42" CLEAT   3
  WS1-B8 BOLLARD   3

BERTH 7 B7-B1 BOLLARD   3
  B7-C4 26' CLEAT 4 3

BERTH 8 B7-C17 26" CLEAT 4 4
  B7-C18 26" CLEAT 4 4

FERRY SLIP FS-C2 26" CLEAT   4
  FS-C3 26" CLEAT   3
  FS-C4 26" CLEAT   3

BERTH 9 B9-C1 42" CLEAT   3
  B9-C2 42" CLEAT   4
  B9-C3 26" CLEAT   3
  B9-C4 42" CLEAT   3
  B9-C6 26" CLEAT   4
  B9-C7 26" CLEAT   3
  B9-C11 26" CLEAT   3

BERTH 10 B10-C10 26" CLEAT   3

BERTH 11 B11-C2 26" CLEAT 4 4

BERTH 14 B14-C3 42"CLEAT   3
  B14-C4 42"CLEAT   3

BERTH 15 B14-C8 42"CLEAT   3

BERTH 16 B16-C1 26"CLEAT   4

BARGE BASIN BB-C4 26"CLEAT 4  

BERTH 32 B32-C1 42"CLEAT 4  

BERTH 33 B32-C11 42"CLEAT 4  
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BERTH 36 B35-C19 42"CLEAT   3

DRY DOCK 1 DD1P-B1 12"DIA PIPE 4  
  DD1P-CP3 WINDLASS 3  

DRY DOCK 2 DD2S-C6 42"CLEAT 3  
  DD2S-B1 CANNON 3 4
  DD2S-C7 42"CLEAT 3  
  DD2S-C10 42"CLEAT 3  
  DD2S-C11 42"CLEAT 3  
  DD2P-C7 42"CLEAT 4  4
  DD2P-C10 42"CLEAT 4 4
  DD2P-C12 42"CLEAT 3 3
  DD2P-C12 42"CLEAT 3 3
  DD2P-C13 42"CLEAT 3 3

DRY DOCK 3 DD3S-C8 42"CLEAT 3 3
  DD3P-C8 42"CLEAT 3 3

DRY DOCK 4 DD4P-B9 SHORT BOLLARD 3  
  DD4P-CP8 WINDLASS 3  

DRY DOCK 6 DD6S-C8 26'CLEAT 4  
  DD6S-C14 26'CLEAT 4  
  DD6P-C6 26'CLEAT   3

DRY DOCK 7 DD7P-C2 26"CLEAT   3

Last Updated on 11/3/99
By Childs Engineering Corporation
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PHOTO 3.7-6 Berth 15, fitting B14-B2, Sta. 24+45, bollard in good condition, #2 rating
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deck exhibits dry rot, #3 rating
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deck exhibits dry rot, #3 rating

PHOTO 3.7-18 Berth 16, fitting B16-C1, Sta. 0+23, 26" cleat, concrete base exhibits cracking,
#4 rating

PHOTO 3.8-1 Berth 18, fitting B18-1, Sta. 0+20 42" type 1 cleat in good condition, #1 rating
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PHOTO 3.8-2 Berth 18, fitting B18-C2, Sta. 0+44 42" type 1 cleat in good condition, #2 rating

PHOTO 3.8-3 Berth 19, fitting B19-B1, Sta. 0+02, bollard in good condition, #2 rating

PHOTO 3.8-4 Berth 19, fitting B19-C2, Sta. 0+41 42" type 1 cleat in good condition, #2 rating

PHOTO 3.8-5 Berth 20, fitting B20-C1, Sta. 0+18 30" cleat in good condition, #1 rating

PHOTO 3.8-6 Berth 20, fitting B20-C3, Sta. 0+95 42" type 2 cleat, concrete base exhibits
cracking resulting in a #2 rating

PHOTO 3.8-7 Berth 20, fitting B20-C7, Sta. 2+45 42" type 2 cleat in good condition, #1 rating

PHOTO 3.8-8 Barge Basin, fitting BB-C3, Sta. 1+13, 24" cleat in good condition, #1 rating

PHOTO 3.8-9 Barge Basin, fitting BB-C4, Sta. 1+36, 24" cleat in poor condition with broken
horn and a #4 rating

PHOTO 3.8-10 Berth 18, fender system with moderate deterioration looking east

PHOTO 3.8-11 Berth 19, fender system with moderate deterioration looking east

PHOTO 3.8-12 Berth 20, fender system with moderate deterioration looking east

PHOTO 3.8-13 Barge Basin, fender system with minor deterioration looking northwest 3.8-6

PHOTO 3.9-1 Berth 22, fitting B22-C2, Sta. 0+61 20 ton, 42" type 2 cleat in good condition,
#2 rating

PHOTO 3.9-2 Berth 23, fitting B23-C1, Sta. 0+11 20 ton, 42" type 2 cleat in good condition,
#2 rating

PHOTO 3.9-3 Berth 23, fitting B23-B1, Sta. 0+26 bollard in good condition, #1 rating

PHOTO 3.9-4 Berth 23, fitting B23-C3, Sta. 1+02 42" type 2 cleat, #2 rating

PHOTO 3.9-5 Berth 23, fitting B23-B2, Sta. 1+27, bollard in good condition, #2 rating

PHOTO 3.9-6 Berth 23, fitting B23-B3, Sta. 2+29, bollard in good condition, #2 rating

PHOTO 3.9-7 Berth 23, fitting B23-C7, Sta. 3+06 42" type 2 cleat in good condition, #2 rating

PHOTO 3.9-8 Berth 24, fitting B23-B10, Sta. 9+33, bollard in good condition, #2 rating

PHOTO 3.9-9 Berth 22, fender system with moderate deterioration looking southwest

PHOTO 3.9-10 Berth 24, fender system with moderate deterioration looking northwest

PHOTO 3.10-1 Berth 25, fitting B25-B1, Sta. 0+88, bollard in good condition, #2 rating

PHOTO 3.10-2 Berth 25, fitting B25-C4 Sta. 1+63, 42" type 2 cleat in good condition, #1 rating

PHOTO 3.10-3 Berth 25, fitting B25-B2, Sta. 1+97, bollard in good condition, #2 rating

PHOTO 3.10-4 Berth 25, fitting B25-B2, Sta. 1+97 bollard, close-up of bolt end

PHOTO 3.11-1 Berth 26, fitting B26-C1, Sta. 0+20, 42" type 2 cleat in good condition, #1
rating

PHOTO 3.11-2 Berth 26, fitting B26-B1, Sta. 0+84, bollard in good condition, #2 rating due to
minor cracking of the concrete base

PHOTO 3.11-3 Berth 26, fitting B26-C3, Sta. 1+40, 42" type 2 cleat in good condition, #1
rating

PHOTO 3.11-4 Berth 26, fitting B26-B3, Sta. 2+64, bollard in good condition, #2 rating
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PHOTO 3.11-5 Berth 26, fitting B26-C9, Sta. 4+30, 42" type 2 cleat in good condition, #2
rating

PHOTO 3.11-6 Berth 26, fitting B26-C9, Sta. 4+30, 42" type 2 cleat close-up of cracked
concrete at base

PHOTO 3.11-7 Berth 27, fitting B26-B8, Sta. 7+65, bollard in good condition, #2 rating due to
abrasion damage on the barrel

PHOTO 3.11-8 Berth 27, fitting B26-B8, Sta. 7+65, bollard, close-up view of abrasion damage

PHOTO 3.11-9 Berth 28, fitting B28-C1, Sta. 0+25, 42" type 2 cleat in good condition, #2
rating

PHOTO 3.11-10 Berth 28, fitting B28-C2, Sta. 0+65, 42" type 1 cleat in good condition, #2
rating

PHOTO 3.11-11 Berth 29, fitting B29-C1, Sta. 0+17, 42" type 2 cleat in good condition, #2
rating

PHOTO 3.11-12 Berth 29, fitting B29-B1, Sta. 0+33, bollard in good condition, #2 rating

PHOTO 3.11-13 Berth 29, fitting B29-B3, Sta. 2+39, bollard in good condition, #2 rating

PHOTO 3.11-14 Berth 29, fitting B29-C10, Sta. 4+73, 42" type 2 cleat in good condition, #2
rating

PHOTO 3.11-15 Berth 30, fitting B29-C11, Sta. 5+13, 42" type 2 cleat in good condition, #2
rating

PHOTO 3.11-16 Berth 30, fitting B29-B6, Sta. 5+38, bollard in good condition, #2 rating

PHOTO 3.11-17 Berth 30, fitting B29-C15, Sta. 7+13, 42" type 1 cleat in good condition, #2
rating

PHOTO 3.11-18 Berth 30, fitting B29-C19, Sta. 2+39, 42" type 2 cleat in good condition, #2
rating

PHOTO 3.11-19 Berth 26, fender system with minor deterioration looking south

PHOTO 3.11-20 Berth 27, fender system with minor deterioration looking south

PHOTO 3.11-21 Berth 29, fender system with moderate deterioration looking northwest

PHOTO 3.11-22 Berth 30, fender system with moderate deterioration looking east 3.11-7

PHOTO 3.12-1 Berth 31, fitting B31-C2, Sta. 0+59, 42" type 2 cleat in good condition, #2
rating

PHOTO 3.12-2 Berth 31, fitting B31-B1, Sta. 0+92, bollard in good condition, #2 rating

PHOTO 3.12-3 Berth 31, fitting B31-C3, Sta. 1+25, 42" type 2 cleat in good condition, #1
rating

PHOTO 3.12-4 Berth 31, fitting B31-C6, Sta. 2+60, 42" type 3 cleat in good condition, #2
rating

PHOTO 3.12-5 Berth 31, fitting B31-B2, Sta. 3+14, bollard in good condition, #2 rating

PHOTO 3.13-1 Berth 32, fitting B32-C3, Sta. 1+36, 42" type 3 cleat in good condition, #2
rating

PHOTO 3.13-2 Berth 32, fitting B32-B1, Sta. 2+00, bollard in good condition, #2 rating

PHOTO 3.13-3 Berth 32, fitting B32-BT2, Sta. 2+96, high double bitt in good condition, #2
rating
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PHOTO 3.13-4 Berth 33, fitting B32-C11, Sta. 5+52, cleat is missing grout imprint visible with
sheared bolts, #4 rating

PHOTO 3.13-5 Berth 33, fitting B32-C11, Sta. 5+52, close up view of missing cleat base and
sheared bolt

PHOTO 3.13-6 Berth 33, fitting B32-BT4, Sta. 6+80, high double bitt in good condition, #2
rating

PHOTO 3.13-7 Berth 33, fitting B32-C15, Sta. 7+44, 42" type 3 cleat in good condition, #2
rating

PHOTO 3.13-8 Berth 33, fitting B32-B4, Sta. 7+76, bollard in good condition, #2 rating

PHOTO 3.13-9 Berth 33, fitting B32-C17, Sta. 8+40, 42" type 3 cleat with scaling evident on
surface of fitting, #2 rating

PHOTO 3.13-10 Berth 34, fitting B34-B1, Sta. 0+12, bollard in good condition #2 rating

PHOTO 3.13-11 Berth 34, fitting B34-C1 Sta. 0+36, 42" type 3 cleat in good condition, #2 rating

PHOTO 3.13-12 Berth 35, fitting B35-B2, Sta. 2+28, bollard in good condition, #2 rating

PHOTO 3.13-13 Berth 35, fitting B35-C8, Sta. 3+98, 42" type 3 cleat in good condition, #2
rating

PHOTO 3.13-14 Berth 35, fitting B35-C9, Sta. 4+52, 42" type 3 cleat in good condition, #2
rating

PHOTO 3.13-15 Berth 36, fitting B35-BT3, Sta. 5+13, high double bitt in good condition, #2
rating

PHOTO 3.13-16 Berth 36, fitting B35-C13, Sta. 6+44, 42" type 3 cleat in good condition, #2
rating

PHOTO 3.13-17 Berth 36, fitting B35-B5, Sta. 8+04, bollard in good condition, #2 rating

PHOTO 3.13-18 Berth 36, fitting B35-BT5. Sta. 9+00, high double bitt in good condition, #2
rating

PHOTO 3.13-19 Berth 36, fitting B35-C19, Sta. 4+52, type 3 cleat in good condition, #3 rating

PHOTO 3.13-20 Berth 36, fitting B35-19, Sta. 4+52, 42" type 3 cleat, close-up view of damaged
concrete edge

PHOTO 3.13-21 Berth 32. fender system with minor deterioration looking south

PHOTO 3.13-22 Berth 32, fitting B32-C1, Sta. 0+30, 42" type 1 cleat, cleat is missing, rating #4

PHOTO 3.14-1 Berth 37, fitting B37-B1, Sta. 0+03, bitt in good condition, #1 rating

PHOTO 3.14-2 Berth 37, fitting B37-C1, Sta. 0+27, 42" type 3 cleat in good condition, #2
rating

PHOTO 3.14-3 Berth 37, fitting B37-B3, Sta. 2+27, bollard in good condition, #2 rating

PHOTO 3.14-4 Berth 37, fender system with minor deterioration looking south

PHOTO 3.15-1 Berth 38, fitting B38-C1, Sta. 0+29, 42" type 3 cleat in good condition, #1
rating

PHOTO 3.15-2 Berth 38, fitting B38-B1, Sta. 1+89, bollard in good condition, #2 rating

PHOTO 3.15-3 Berth 38, fitting B37-BT1, Sta. 0+93, low double bitt in good condition, #1
rating
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PHOTO 3.15-4 Berth 38, fitting B38-B2, Sta. 3+81, bollard in good condition, #2 rating

PHOTO 3.15-5 Berth 38, fitting B38-B2, Sta. 3+81, close-up view of damaged concrete edge

PHOTO 3.15-6 Berth 38, fitting B38-BT3, Sta. 4+77, low double bitt in good condition, #2
rating

PHOTO 3.15-7 Berth 39, fitting B38-C14, Sta. 6+38, 42" cleat in good condition, #2 rating

PHOTO 3.15-8 Berth 38, fitting B38-BT4, Sta. 6+70, low double bitt in good condition, #2
rating

PHOTO 3.15-9 Berth 38, fitting B38-B4, Sta. 7+66, bollard in good condition, #2 rating

PHOTO 3.15-10 Berth 38, fitting B38-B4, Sta. 7+66, close up view of damaged concrete edge

PHOTO 3.15-11 Berth 40, fitting B40-BT2, Sta. 0+41, low double bitt in good condition, #2
rating

PHOTO 3.15-12 Berth 40, fitting B40-C2, Sta. 1+62, 42" type 1 cleat in good condition, #2
rating

PHOTO 3.15-13 Berth 39, fender system with moderate deterioration looking east

PHOTO 3.16-1 Berth 41, fitting B41-C1, Sta. 0+08, 42" type 3 cleat in good condition, #2
rating

PHOTO 3.16-2 Berth 41, fitting B41-C2, Sta. 0+32, cleat in good condition, #2 rating

PHOTO 3.16-3 Berth 42, fitting B42-BT1, Sta. 0+17, low double bitt in good condition with
scaling of the fitting base, #2 rating

PHOTO 3.16-4 Berth 42, fitting B42-B1, Sta. 1+36, bollard in good condition, #1 rating

PHOTO 3.16-5 Berth 42, fitting B42-C4, Sta. 2+00, 42" type 3 cleat in good condition, #2
rating

PHOTO 3.16-6 Berth 42, fitting B42-BT4, Sta. 4+25, low double bitt in good condition, #2
rating

PHOTO 3.16-7 Berth 42, fitting B42-BT4, Sta. 4+25, low double bitt, close-up view of
damaged concrete edge

PHOTO 3.16-8 Berth 42, fitting B42-C11, Sta. 5+86, 42" type 3 cleat in good condition, #2
rating

PHOTO 3.16-9 Berth 42, fitting B42-BT5, Sta. 6+19, low double bitt in good condition, #2
rating

PHOTO 3.16-10 Berth 43, fitting B42-C20, Sta. 10+36, 42" type 3 cleat in good condition, #2
rating

PHOTO 3.16-11 Berth 43, fitting B42-BT8, Sta. 11+96, low double bitt in good condition, #2
rating

PHOTO 3.16-12 Berth 43, fitting B42-B7, Sta. 12+65, single bitt in good condition, #1 rating

PHOTO 3.16-13 Berth 43, fitting B42-C27, Sta. 13+25, 30" cleat in good condition, #2 rating

PHOTO 3.16-14 Berth 43, fitting B42-C28, Sta. 13+54, 30" cleat in good condition, #1 rating

PHOTO 3.16-15 Berth 42, fender system with severe deterioration looking east

PHOTO 3.16-16 Berth 43, fender system with minor deterioration looking west

PHOTO 3.17-1 Dry Dock 1, fitting DD1S-C1, 40" cleat in good condition, #1 rating
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PHOTO 3.17-2 Dry Dock 1, fitting DD1S-B2, 12" dia pipe in good condition, #1 rating

PHOTO 3.17-3 Dry Dock 1, fitting DD1S-C4, 26" cleat in good condition, #2 rating due to
minor cracking of granite base

PHOTO 3.17-4 Dry Dock 1, fitting DD1S-C4, 26" cleat close-up view of cracking at base

PHOTO 3.17-5 Dry Dock 1, fitting DD1S-CP1, windlass in good condition with #2 rating

PHOTO 3.17-6 Dry Dock 1, fitting DD1S-CP4, capstan in good condition

PHOTO 3.17-7 Dry Dock 1, fitting B13-B2, cannon barrel in good condition

PHOTO 3.17-8 Dry Dock 1, fitting DD1P-C1, 40" cleat in good condition, #1 rating

PHOTO 3.17-9 Dry Dock 1, fitting DD1P-B1, 12" pipe with top sheared off, #4 rating

PHOTO 3.17-10 Dry Dock 1, fitting DD1P-B2, pipe in good condition, #1 rating

PHOTO 3.17-11 Dry Dock 1, fitting DD1P-CP3, windlass crack noted on fitting base, #3 rating

PHOTO 3.18-1 Dry Dock 2, fitting DD2S-C3, 42" type 2 cleat in good condition, #1 rating

PHOTO 3.18-2 Dry Dock 2, fitting DD2S-C2, 42" type 2 cleat in good condition, #1 rating

PHOTO 3.18-3 Dry Dock 2, fitting DD2S-C19, 30" cleat in good condition, #1 rating

PHOTO 3.18-4 Dry Dock 2, fitting DD2S-CP4, windlass in good condition, #1 rating

PHOTO 3.18-5 Dry Dock 2, fitting DD2S-CP2, capstan in good condition, #1 rating

PHOTO 3.18-6 Dry Dock 2, fitting DD2S-B1, cannon barrel showing displacement, #4 rating

PHOTO 3.18-7 Dry Dock 2, fitting DD2S-C6, 42" type 2 cleat with ungrouted base and bolt
pockets unfilled, #3 rating due to evidence of corrosion on bolts

PHOTO 3.18-8 Dry Dock 2, fitting DD2P-C6, close up of cleat showing bolt pocket and base

PHOTO 3.18-9 Dry Dock 2, fitting DD2P-C4, 42" type 2 cleat in good condition, #1 rating

PHOTO 3.18-10 Dry Dock 2, fitting DD2P-C7, 42" type 2 cleat exhibits corrosion of base and
bolts, #4 rating

PHOTO 3.18-11 Dry Dock 2, fitting DD2P-C7, 42" type 2 cleat exhibiting cracking of the
concrete base

PHOTO 3.18-12 Dry Dock 2, fitting DD2P-C10, cleat missing with anchor bolts exposed, #4
rating

PHOTO 3.18-13 Dry Dock 2, fitting DD2P-C11, 42" type 2 cleat without grout at base and
unfilled bolt pockets, corrosion is evident on bolts, #3 rating

PHOTO 3.18-14 Dry Dock 2, fitting DD2S-C14, 42" type 1 cleat in good condition, #2 rating

PHOTO 3.18-15 Dry Dock 2, fitting DD2S-C7, Sta. 1+65, 42" Type 2 cleat, ungrouted base and
bolt pockets not filled, #3 rating

PHOTO 3.18-16 Dry Dock 2, fitting DD2S-C10, Sta. 2+64, 42" Type 2 cleat, ungrouted base and
bolt pockets not filled, #3 rating

PHOTO 3.18-17 Dry Dock 2, fitting DD2S-C11, Sta. 2+91, 42" Type 2 cleat, ungoruted base and
bolt pockets not filled, #3 rating

PHOTO 3.18-18 Dry Dock 2, fitting DD2P-C13, Sta. 3+20, 42" Type 2 cleat, ungrouted base and
bolt pockets not filled, #3 rating
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PHOTO 3.18-19 Dry Dock 2, fitting DD2P-C12, Sta. 2+94, 42: Type 2 cleat, ungrouted base and
bolt pockets not filled, #3 rating

PHOTO 3.19-1 Dry Dock 3, fitting DD3S-CP5, windlass in good condition, #2 rating

PHOTO 3.19-2 Dry Dock 3, fitting DD3S-C5, 42" type 1 cleat in good condition, #1 rating

PHOTO 3.19-3 Dry Dock 3, fitting DD3S-C14, 42" type 1 cleat in good condition, #1 rating

PHOTO 3.19-4 Dry Dock 3, fitting DD3S-CP7, capstan in good condition, #1 rating

PHOTO 3.19-5 Dry Dock 3, fitting DD3S-B11, single bitt in good condition, #1 rating

PHOTO 3.19-6 Dry Dock 3, fitting DD3P-C7, 42" type 1 cleat close up showing concrete base,
minor map cracking is evident, #1 rating

PHOTO 3.19-7 Dry Dock 3, fitting DD3P-B7, small bollard in good condition, #1 rating

PHOTO 3.19-8 Dry Dock 3, fitting DD3S-C8, Sta. 2+90, 42" Type 1 cleat, ungrouted base and
bolt pockets not filled, #3 rating

PHOTO 3.19-9 Dry Dock 3, fitting DD3P-C8, Sta. 3+00, 42" Type 1 cleat, ungrouted base and
bolt pockets not filled, #3 rating

PHOTO 3.20-1 Dry Dock 4, fitting DD4S-C11, 42" type 1 cleat in good condition, #1 rating

PHOTO 3.20-2 Dry Dock 4, fitting DD4S-B8, M bollard in good condition, #1 rating

PHOTO 3.20-3 Dry Dock 4, fitting DD4S-B7, short bollard in good condition, #1 rating

PHOTO 3.20-4 Dry Dock 4, fitting DD4S-C9, 42" type 2 cleat in good condition, #1 rating

PHOTO 3.20-5 Dry Dock 4, fitting DD4S-B6, M bollard in good condition, #1 rating

PHOTO 3.20-6 Dry Dock 4, fitting DD4S-CP2, windlass in good condition, #2 rating

PHOTO 3.20-7 Dry Dock 4, fitting DD4S-C22, 26" cleat in good condition, #1 rating

PHOTO 3.20-8 Dry Dock 4, fitting DD4S-CP5, windlass no rating

PHOTO 3.20-9 Dry Dock 4, fitting DD4S-CP3, capstan in good condition, #1 rating

PHOTO 3.20-10 Dry Dock 4, fitting DD4P-C20, 26" cleat in good condition, #1 rating

PHOTO 3.20-11 Dry Dock 4, fitting DD4P-B1, short bollard in good condition, #1 rating

PHOTO 3.20-12 Dry Dock 4, fitting DD4P-CP8, Sta. 7+97, windlass top plate is cracked and is
missing several ratchet dogs, #3 rating

PHOTO 3.21-1 Dry Dock 6, fitting DD6S-C2, 26" cleat in good condition, #2 rating

PHOTO 3.21-2 Dry Dock 6, fitting DD6S-C4, 26" cleat in good condition, #1 rating

PHOTO 3.21-3 Dry Dock 6, fitting DD6S-C5, 26" cleat in good condition, #1 rating

PHOTO 3.21-4 Dry Dock 6, fitting DD6S-CP1, windlass in good condition, #1 rating

PHOTO 3.21-5 Dry Dock 6, fitting DD6S-C8, 26" cleat with broken horn, #4 rating

PHOTO 3.21-6 Dry Dock 6, fitting DD6S-B6, M bollard in good condition, #1 rating

PHOTO 3.21-7 Dry Dock 6, fitting DD6S-C14, 26" cleat with broken horn, #4 rating

PHOTO 3.21-8 Dry Dock 6, fitting DD6/7-B2, short bollard with bent pin otherwise in goo
condition, #1 rating
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PHOTO 3.21-9 Dry Dock 6, fitting DD6P-C6, 26" cleat with base concrete disintegrated, 3#
rating

PHOTO 3.21-10 Dry Dock 7, fitting DD7S-CP1, capstan in good condition, #1rating

PHOTO 3.21-11 Dry Dock 7, fitting DD7P-C14, 26" cleat in good condition, minor cracking of
concrete base, #2 rating

PHOTO 3.21-12 Dry Dock 7, fitting DD7P-C13, 26" cleat in good condition, # 1 rating

PHOTO 3.21-13 Dry Dock 7, fitting DD7P-C11, 26" cleat in good condition, # 1 rating

PHOTO 3.21-14 Dry Dock 7, fitting DD7P-C9, 26" cleat in good condition with minor cracking
of concrete base, # 2 rating

PHOTO 3.21-15 Dry Dock 7, fitting DD7P-C8, 26" cleat in good condition, #1 rating

PHOTO 3.21-16 Dry Dock 7, fitting DD7S-C2, 26" cleat in good condition with minor cracking
of concrete base, # 2 rating

PHOTO 3.21-17 Dry Dock 7, fitting DD7P-C2, Sta. 0+12, 26" cleat, cracking noted at concrete
base, #3 rating

PHOTO 3.22-1 Dry Dock 8, fitting DD8S-CP2, capstan in good condition, #1 rating

PHOTO 3.22-2 Dry Dock 8, fitting DD8S-C4, 42" type 3 cleat in good condition, #2 rating

PHOTO 3.22-3 Dry Dock 8 fitting DD8S-C2, 42" type 1 cleat in good condition, #1 rating

PHOTO 3.22-4 Dry Dock 8, fitting DD8S-C26, 42" type 2 cleat in good condition, #1 rating

PHOTO 3.22-5 Dry Dock 8, fitting DD8S-B12, bollard with base paved over, #1 rating

PHOTO 3.22-6 Dry Dock 8, fitting DD8P-B17 bollard in good condition, #1 rating
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LIST OF TABLES

Table No.       Title

DATA TABLE 1 BERTH 1

DATA TABLE 2-1 BERTH 2

DATA TABLE 2-2 BERTH 2 (Continued)

DATA TABLE 3-1 BERTHS 3 AND 4

DATA TABLE 3-2 BERTHS 5 AND 6

DATA TABLE 4 BERTHS 7 AND 8

DATA TABLE 5 BERTHS 9 AND 10

DATA TABLE 6-1 BERTH 11

DATA TABLE 6-2 BERTH 12

DATA TABLE 7-1 BERTHS 13,14,15,16 AND 17

DATA TABLE 8-1 BERTHS 18,19,20, BARGE BASIN

DATA TABLE 9-1 BERTHS 22 AND 23

DATA TABLE 9-2 BERTHS 23 AND 24

DATA TABLE 10 BERTH 25

DATA TABLE 11-1 BERTHS 26 AND 27

DATA TABLE 11-2 BERTHS 28, 29 AND 30

DATA TABLE 11-3 BERTHS 30 AND 31

DATA TABLBE 12 BERTH 31

DATA TABLE 13-1 BERTHS 32 AND 33

DATA TABLE 13-2 BERTHS 33 AND 34

DATA TABLE 13-3 BERTHS 35 AND 36

DATA TABLE 14 BERTH 37

DATA TABLE 15-1 BERTHS 38 AND 39

DATA TABLE 15-2 BERTH 40
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DATA TABLE16-2 BERTH 43

DATA TABLE 17-1 DRY DOCK NO. 1 STARBOARD

DATA TABLE 17-2 DRY DOCK NO. 1 PORT

DATA TABLE 18-1 DRY DOCK NO. 2 STARBOARD

DATA TABLE 18-2 DRY DOCK NO. 2 PORT

DATA TABLE 19-1 DRY DOCK NO. 3 STARBOARD

DATA TABLE 19-2 DRY DOCK NO. 3 PORT

DATA TABLE 20-1 DRY DOCK NO. 4 STARBOARD

DATA TABLE 20-2 DRY DOCK NO. 4 STARBOARD

DATA TABLE 20-3 DRY DOCK NO. 4 PORT

DATA TABLE 20-4 DRY DOCK NO. 4 PORT

DATA TABLE 21-1 DRY DOCK NO. 6 STARBOARD

DATA TABLE 21-2 DRY DOCK NO. 6 PORT

DATA TABLE 21-3 DRY DOCKS 6 & 7 SHAR HARDWARE

DATA TABLE 21-4 DRY DOCKS 6 & 7 STARBOARD

DATA TABLE 21-5 DRY DOCK NO. 7 PORT

DATA TABLE 22-1 DRY DOCK NO. 8 STARBOARD

DATA TABLE 22-2 DRY DOCK NO. 8 STARBOARD

DATA TABLE 22-3 DRY DOCK NO. 8 PORT

DATA TABLE 22-4 DRY DOCK NO. 8 PORT

B-1 Commonly Used U.S. Navy Pier Mooring Fittings
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1.0 INTRODUCTION

1.1 BACKGROUND/OBJECTIVES

The Underwater Inspection Program (UWIP) of the Naval Facilities Engineering Service Center (NFESC)
provides for the underwater inspection and structural assessment of waterfront facilities and the design of
the repairs for deficiencies discovered during the inspection. Provision is also made for the underwater
inspection of completed repairs performed as a result of the findings of the initial inspection. The findings of
the underwater inspection and structural assessment have traditionally been presented in a standardized
engineering report format containing photographs and plans. As a supplement to the standard engineering
report, this document will present the findings of a recently completed facility inspection in an alternate,
concise, color-coded, visual format. The information will be presented as a condition report, which is
intended to portray the essential findings of the inspection and their impact on the use of the structure in a
succinct manner.

This work was performed under the direction of the Underwater Inspection Program conducted by the
Ocean Construction Division, Naval Facilities Engineering Service Center, East Coast Detachment
(NFESC-ECDET Code 551) as a part of Naval Facilities Engineering Command’s Specialized Inspection
Program.

This program sponsors task-oriented engineering services for the inspection, structural analysis, repair
recommendations, and estimates of repair costs for the inspected portions of naval waterfront facilities. This
program provides inspection, structural analysis, repair recommendations, and estimates of repair costs for
waterfront facilities. all of these services, including this report, were provided by Childs Engineering
Corporation under the responsible charge of Craig D. Sams, P.E., in accordance with Delivery Order Nos.
11 and 12 of Contract N47408-96-D-4058. Funding was provided by Commander, Naval Surface Forces,
Atlantic.

1.2 REPORT DESCRIPTION

The purpose of the mooring capacity report is to present a summarized structural assessment of a specific
facility’s ability to handle mooring line loads and berthing loads in a clear, concise, color-coded visual
format. The mooring capacity report will address inspected areas of the facility using different colors to
signify the degree of damage and urgency of repair. The following items will be included in the mooring
capacity report

Description of Facility●   

Tables showing condition of mooring fixtures and approximate capacity of pier●   

Representative photographs of individual fittings and fender systems●   

Condition Plan indicating the condition rating of individual waterfront structures mooring fixtures
and fender systems

●   

Pier model: A 3-dimensional model of each pier facility is generated in digital format for use in
determining mooring line layouts using existing mooring fittings and fender systems

●   

 1.3 CONDITION RATING

The mooring capacity report presents the capacity of the facility to resist horizontal loading in a color-coded
format. Different colors will be used on the accompanying plans signify various levels of berthing and
mooring capacity. Each mooring fitting and fender system will be depicted on the plan using the following
colors:
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1.4 Digital Model

All berths at the Norfolk Naval shipyard have been rendered in three dimensions in an Autocad drawing
using Autocad Release 14. Included in this drawing are accurate depictions of the structures, mooring
fixtures, and fender system. Isometric as well as plan and section view can be taken from these drawings.
Included in each section of this report is a rendered view of the berth. The intended use of this drawing is for
digital manipulation within the computer environment to assist in the layout of berthing/mooring plans. The
user can manipulate the drawing to plot cross-sections, plans, and isometric views.
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2.0 ACTIVITY DESCRIPTION

2.1 LOCATION

The Norfolk Naval Shipyard, (NNSY) Portsmouth, Virginia is located adjacent to the South
Branch of the Elizabeth River with access to its deep shipping channels and the Chesapeake Bay.
The shipyard is located approximately 12 miles south of the Atlantic Fleet Headquarters, Naval
Base, Norfolk.

The Norfolk Naval Shipyard is one of the largest naval shipyards in the world. There are seven
dry docks, 30,000 lineal feet of berthing, and over 500 buildings and structures. These facilities
all support the vessels of the Atlantic (6th) Fleet with ship repair and conversion capabilities.
Refer to FIG 2-1, FIG 2-2, and FIG 2-3 for vicinity and location maps.

2.2 EXISTING WATERFRONT FACILITIES

The waterfront facilities at the Norfolk Naval Shipyard provide an interface between the vessels
and the shore support activities. The waterfront facilities inspected under this delivery order are
shown on the location plan in FIG 2-3.

The pier structures at NNSY were constructed at various times during the past 100 years. The
oldest known structures were built around 1900 (Berths 4, 5, 9, 10, and 13). The newest
structures were built in 1968 (Berths 16 and 17). The majority of the pier structures were built
from 1900 to 1944. These facilities are predominately relieving platform structures supported by
timber piles and faced with concrete sheet piles.

Photo 2-1 Area Overview:
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2.3 INSPECTION PROCEDURE

The inspection of mooring fittings was conducted via the topside deck surface. Visual
observations of the condition of the fitting as well as the fitting base were made. A rating system
was used to rate the fitting and its base on a scale of 1 to 4 with 1 being excellent and 4 being
severely damaged. Load testing was not conducted as part of this investigation. The supporting
pier structure was not inspected as part of this investigation. A cursory visual inspection of
accessible components of some piers, i.e., blocking under some cleats, was conducted if possible.

The position of mooring fittings was determined by field measurements using a tape to measure
offsets from the pier face and fitting elevations with respect to the pier deck surface. Stationing
along the face of the pier was determined using a measuring wheel along the pier face. This data
was coordinated with existing site data to produce the plan drawings.

The dry docks were stationed using alternate means. The centerline of the dry dock was stationed
using the outer caisson seat as the origin. Offsets from the centerline were taken to identify
position of the fitting or object in relation to the centerline stationing and offset distance. Each
side of the dry dock was identified as either port or starboard, based on the normal docking
position of ships in the dry dock (forward inshore, aft outshore).
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2.4 FITTING NUMBERING SYSTEM

A numbering system was adopted to identify fittings along each pier face. The fittings are
numbered consecutively following the stationing. The stationing begins at the northern most end
of Berth 1 and runs continuously along each berthing face ending at Berth 43. The stationing has
been reset to zero at each continuous berthing face. This means that the stationing may be
continuous through two or more berths as the berth boundaries are not always readily discernible.
Each fitting type has been designated as follows: B - Bollard; C - Cleat; BT - Bit. For example,
fitting designations are written as follows:

B1 - C10

Where B1 = Berth 1

or

DD1P-C8 = Dry Dock #1, Portside – Cleat No. 8

C10 = Tenth cleat along berthing face (from Sta. 0+00)

In addition to fitting designations, a node number has been assigned to each fitting. The nodes are
numbered consecutively along each berth. Fitting designation, node numbers, x, y, and z
coordinates (local), fitting type and capacity and condition can be found in the data tables of each
section. The local coordinate system is based on the X-axis running along the same line as the
pier face and turning at each corner or curve. The Y-axis is perpendicular to the X-axis with the
coordinate shown as the distance offset from the X-axis. The Z-axis is vertical and indicates the
fitting elevation based on mean low water datum (0.0’ = 92.48’ station datum).
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3.1 INSPECTION OF BERTH 1

3.1.1 Description

Berth 1 was originally built in 1914 and was constructed with a reinforced concrete sheet pile bulkhead from Sta. 0+00 to
Sta. 3+60. The bulkhead is tied back to a reinforced concrete deadman, which is set behind an existing timber wall. From
Sta. 3+60 to Sta. 7+20 Berth 1 was constructed with a timber relieving platform supported by timber piles. The platform is
faced with reinforced concrete sheet piling. The concrete sheet piling for Berth 1 has a concrete seawall that is backfilled
with soil. The fill is covered with a concrete slab at the same elevation as the top of the concrete seawall. Berth 1 has
approximately 700 LF of berthing.

The water depth at the face of Berth 1 varies from 24 feet to 30 feet from Mean Low Water (MLW).

The fender system at Berth 1 consists of timber piles with timber chocks and wale. The wale system is bolted directly to the
top of the seawall. Sea cushions are used to fend off ships and provide some energy absorption.

 3.1.2 Design Structural Capacity

3.1.3 Existing Condition

Existing conditions of each mooring fixture are noted in Data Table No. 1 and in FIG 3-1. The fixtures are rated based on a
scale of 1 to 4 with one being excellent condition and 4 being poor condition. Both the fixture and its base are rated in this
manner. On Berth 1 all fixtures are rated at 2 or higher and considered to be in good condition. There are no conditions
which warrant downgrading of any fixtures’ capacity at this time. It is noted that most fixtures need recoating. Examples of
typical fixtures are shown on the photo page in this section.  An example view of the 3D model may be found on FIG 3-1A.
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Photo 3.1-1, Berth 1, fitting B1-B1, Sta. 0+15.8, 50
ton bollard in good condition, #2 rating.

Photo 3.1-2, Berth 1, fitting B1-C2,Sta. 0+70,
42-inch type 3 cleat in good condition, #2 rating

Photo 3.1-3, Berth 1, fitting B1-BT1,Sta. 0+96, low
double bitt in good condition, # 2 rating.

Photo 3.1-4, Berth 1, fitting B1-B2, Sta. 1+87.7, 50
ton bollard in good condition,#1 rating.

Photo 3.1-5, Berth 1, fitting B1-C12, Sta. 5+68, ,
26-inch cleat in good condition,#2 rating.

Photo 3.1-6, Berth 1, fitting B1-B4, Sta. 6+17.2,
single bitt in good condition, # 1 rating.

Photo 3.1-7, Berth 1, fitting B1-B15, Sta. 6+78,
26-inch cleat in good condition, # 2 rating.

Photo 3.1-8, Berth 1, Fender system in good
operational condition, looking southeast.
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3.2 INSPECTION OF BERTH NO. 2

3.2.1 Description

Berth No. 2 was originally built in 1914. The structure consists of timber pile supported relieving platforms with reinforced concrete sheet
piles at the pier face. The relieving platform is filled with soil and the soil is retained by a reinforced concrete seawall at the face. There is
approximately 800 LF of berthing at Berth 2. The water depth for Berth 2 ranges from 28 feet to 22 feet at the pier face. The fender
system at Berth No. 2 consists of timber piles with timber chocks and wales. The wale system is bolted directly to the top of the seawall.
Sea cushions are used to fend off ships and to provide energy absorption.

3.2.2 Design Structural Capacity

 

3.2.3 Existing Condition

Existing conditions of each mooring fixture are noted on Data Table No. 2 and in FIG 3-2. The fixtures are rated based on a scale of 1 to
4 with 1 being excellent condition and 4 being poor condition. Both the fixture and its base are rated in this manner. On Berth No. 2 there
are three fixtures that have a #3 rating, they are B2-C2, B2-C3, and B2-C8. For B2-C2 and B2-C3 these are 26-inch cleats which exhibit
severe scaling and corrosion. For B2-C8 the #3 rating is based on a crack which is identified on the concrete seawall supporting the
26-inch cleat. Also, on Berth No. 2 there is one fitting, B2-B4, which has a #4 rating. This is the result of failure of the fitting with the top
being broken off and missing. All other fixtures are rated at #2 or higher and are considered to be in good condition.

Fitting B2-B4 should be taken out of service and not used until it can be replaced in-kind. There are no other conditions which warrant
downgrading of any fixture’s capacity at this time. Examples of typical fixtures are shown on the photo page of this section. The data
tables included in this section present detailed information on each fitting. The fender system at Berth 2 is in good operational condition.

An example view of the 3D model may be found on FIG 3-2A.

Photo 3.2-1 Berth 2, fitting B2-C2, Sta.
0+48.8, 26-inch cleat exhibits scaling of
coated surface, #3 rating

Photo 3.2-2 Berth 2, fitting B2-B1, Sta.
0+91.4 single bitt base is paved over,
fitting in good condition, #1 rating

Photo 3.2-3 Berth 2, fitting B2-C13, Sta.
4+19.2 26-inch cleat in good condition,
#1 rating
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Photo 3.2-4 Berth 2 fitting B2-B4, Sta.
5+02.6, single bitt top has been sheared
off, #4 rating

Photo 3.2-5 Berth 2, fitting B2-B6, Sta.
6+97.6, 50 ton bollard, base is paved
over, fitting in good condition, #1 rating

Photo 3.2-6 Berth 2, Fender system
overview

Photo 3.2-7 Berth 2, fitting B2-C3, Sta.
0+82, 26" cleat exhibits severe scaling
and corrosion, #3 rating

Photo 3.2-8 Berth 2, fitting B2-C8, Sta.
2+48.6, 26" cleat base exhibits cracking,
#3 rating
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3.3 INSPECTION OF BERTHS NO. 3, 4, 5, AND 6 (WET SLIP NO. 1)

3.3.1 Description

Berths 3 and 6 were originally built in 1944, while Berths 4 and 5 were built circa 1900. Berth 3 consists of a concrete
cast-in-place open pier supported by precast concrete piles. This pile supported section has a steel sheet pile bulkhead on the
north side where the pier adjoins the shore. The remainder of the berth is a concrete sheet pile faced relieving platform.
Berths 4 and 5 consist of a timber pile supported relieving platform faced with a cast-in-place concrete bulkhead wall. Berth
6 has a similar configuration to Berth 3 with a concrete cast-in-place superstructure supported by precast concrete piles.
Berths 3, 4, 5, and 6 each have approximately 800 LF of berthing. The water depth at the face of Berths 3 through 6 varies
from 35 feet to 16 feet below Mean Low Water (MLW).

The fender system at Wet Slip No. 1 consists of timber piles with timber chocks and wale. The wale system is bolted
directly to the top of the seawall. Sea cushions are used to fend off ships and provide some energy absorption.

 3.3.2  Design Structural Capacity
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3.3.3 Existing Condition

The existing conditions of each mooring fixture are noted on Data Table No. 3 and in FIG 3-3. The fixtures are rated based
on a scale of 1 to 4 with 1 being excellent condition and 4 being poor condition. Both the fixture and its base are rated in this
manner. At Wet Slip No. 1 there is one fixture designated WS1-C29 (Berth 6) which is a 42-inch cleat that has a rating of #3
as a result of severe cracking at the concrete base. Loading on this cleat should be restricted until repairs can be made. There
is also one fixture on Wet Slip No. 1 designated WS1-B8 (Berth 6) which has a #3 rating. This rating is the result of
cracking of the concrete base underneath the bollard. This condition should be repaired as soon as possible; however, it
currently does not effect the load rating on the bollard. All other fixtures at Wet Slip No. 1 are rated at #2 or higher and
considered to be in good condition. Examples of typical fixtures are shown on the photo page of this section. The fender
system at Wetslip 1 is in good operational condition. 

An example view of the 3D model may be found on FIG 3-3A.

Photo 3.3-1 Berth 3, fitting WS1-B2, Sta. 1+24, 50
ton bollard in good condition, #1 rating

Photo 3.3-2 Berth 4, fitting WS1-C7, Sta. 4+15.4,
42-inch type   1 cleat in good condition, #1 rating

Photo 3.3-3 Berth 4, fitting WS1-11, Sta. 7+29.8
42-inch type 2 cleat, #1 rating

Photo 3.3-4 Berth 5, fitting WS1-C18, Sta. 10+81.5,
42-inch type 1 cleat, #2 rating due to cracking of the
concrete base

Photo 3.3-5 Berth 5, fitting WS1-B5, Sta. 13+55.5,
50 ton bollard in good condition, #2 rating

Photo 3.3-6 Berth 6, fitting WS1-C29, Sta. 17+14
42-inch type 1 cleat in good condition, concrete base
exhibits cracking resulting in a #3 rating
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Photo 3.3-7 Berth 6, fitting WS1-C29, Sta. 17+14,
close up view of cracked concrete base in front of
cleat

Photo 3.3-8 Berth 6, fitting WS1-B8 Sta. 17+78.5, 50
ton, bollard with cracking of the concrete base
resulting in a #3 rating

Photo 3.3-9 Berth 6, fitting WS1-B8, Sta. 17+78.5,
close up of deteriorated concrete base

Photo 3.3-10 Berth 3, fender system in good
operational condition overview looking west

Photo 3.3-11 Berth 4, fender system in good
operational condition overview looking west

Photo 3.3-12 Berth 5, fender system in good
operational condition overview looking east
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3.4 INSPECTION OF BERTHS 7 AND 8

3.4.1 Description

Berths 7 and 8 were originally constructed in 1909 and consist of a timber pile supported relieving platform which is faced
with a reinforced concrete sheet pile bulkhead with concrete seawall. The timber relieving platform is backfilled with soil
and covered with a concrete deck. The water depth along Berths 7 and 8 varies from 24 feet to 28 feet Mean Low Water
(MLW) at the face. Berths 7 and 8 consist of approximately 658 lineal feet of berthing. The fender system along the face of
Berths 7 and 8 consist of timber piles with timber chocks and wale. The wale system is bolted directly to the top of the
seawall and sea cushions are used to fend off ships and provide energy absorption.

3.4.2 Design Structural Capacity

3.4.3 Existing Condition

The existing conditions of each mooring fixture are noted in Data Table No. 4 and FIG 3-4 in this section. The fixtures are
rated based on a scale of 1 to 4 with 1 being excellent condition and 4 being poor condition. Both the fixture and its base are
rated in this manner. On Berth No. 7, Cleat No. B7-C4 is rated at 4, as this cleat is missing (fasteners failed). This fixture
should not be considered in any berthing plan until replacement is complete. There is also a bollard designated as B7-B1
which has a 3 rating of the concrete base as a result of cracking underneath the bollard. This condition should be repaired as
soon as possible; however, it currently does not effect the load rating on the bollard.

At Berth No. 8 two cleats, B7-C17 and B7-C18, have received a 4 rating as these cleats are missing. These cleats should not
be considered in any berthing plan until replacement has been completed. All other fittings on Berth 8 and Berth 7 have 1 or
2 ratings and are considered to be in good condition. The fender system at Berths 7 and 8 is in good operational condition.

An example view of the 3D model may be found on FIG 3-4A.
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Photo3.4-1 Berth 7, fitting B7-C4, Sta. 1+37.4, 26-inch
cleat bolts are cut off and cleat is missing, #4 rating

Photo 3.4-2 Berth 7, fitting B7-B2, Sta. 1+63.7, 50 ton
bollard, base paved over, #1 rating

Photo 3.4-3 Berth 7 fitting B7-C9, Sta. 3+12.8, 26-inch
cleat in good condition, #2 rating

Photo 3.4-4 Berth 8, fitting B7-C15, Sta. 5+10.8, 26-inch
cleat exhibits heavy scaling, #2 rating

Photo 3.4-5 Berth 8, fitting B7-C18, Sta. 6+51.6, 26"
cleat bolts are sheared off and cleat is missing, #4 rating

Photo 3.4-6 Berths 7 & 8, fender system in good
operational condition overview looking south
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Photo3.4-7 Berth 7, fitting B7-B1, Sta. 0+11.6, 50-ton
bollard with cracking of the concrete base,   #3 rating

Photo 3.4-8 Berth 7, fitting B7-C17, Sta. 6+18.1, 26"
cleat bolts are sheared off and cleat is missing, #4 rating
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3.5 INSPECTION OF BERTHS 9 AND 10 AND FERRY SLIP

3.5.1 Description

Berths 9 and 10 were constructed circa 1900. Both structures are pile supported open pier structures which are supported by
timber piles, timber pile cap, timber stringers, and a concrete deck. The inside perimeter of these pier structures consist of a
combination of steel sheet pile bulkhead and timber sheet pile bulkhead. Water depth along Berths 9 and 10 ranges from 5
feet to 26 feet Mean Low Water (MLW).

The Ferry Slip is a pile supported structure that is approximately 150 feet long. This structure was originally constructed in
1909 and consists of a timber pile supported open structure that varies from 16 feet to 90 feet wide. Water depth along the
Ferry Slip ranges from 1 foot to approximately 26 feet.

The fender system at the Ferry Slip and along Berths 9 and 10 consists of timber piles and timber chocks and wale. The wale
system is bolted directly to the top of the pier structure. Berths 9 and 10 each have approximately 300 LF of berthing. The
ferry slip has approximately 100 LF of berthing.

3.5.2 Design Structural Capacity 

 3.5.3 Existing Condition

The existing conditions of each mooring fixture are noted in Data Table No. 5 and FIG 3-5 in this Section. The fixtures are
rated based on a scale of 1 to 4 with 1 being excellent condition and 4 being poor condition. Both the fixture and its base are
rated in this manner. At Berth No. 9 and the ferry slip, fittings FS-C2, B9-C2, and B9-C6 have a 4 rating as a result of rot of
the supporting timber pier and blocking below the cleat. Fitting Nos. FS-C3, FS-C4, B9-C1, B9-C3, B9-C4, B9-C7, and
B9-C11 have received a 3 rating as a result of dry rot of the blocking and timber below the cap. The cleats which have a 4
rating should not be used until repairs can be made. Cleats that have a 3 rating should be repaired as soon as possible. All
other fixtures at Berth 9 are rated 2 or higher and are considered to be in good condition.

On Berth 10 there is one fitting, B10-C10, which has received a 3 rating as the result of cracking of the concrete in front of
the cleat. This condition should be repaired as soon as possible; however, it currently does not effect the load rating on the
cleat. All other fixtures at Berth 10 are rated at 2 or higher and are considered to be in good condition. Examples of typical
fixtures of both Berths 9 and 10 are shown on the photos of this section.

The fender system at Berths 9 and 10 exhibits moderate deterioration and requires repair on a priority basis.
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An example view of the 3D model may be found on FIG 3-5A.

Photo 3.5-1 Berth 9, fitting B9-C4, Sta. 0+92.8, 42" type
1 cleat in good condition with concrete base exhibiting
cracking, #3 rating

Photo3.5-2 Berth 9, fitting B9-C5, Sta. 1+24, 42" type 3
cleat in good condition, #2 rating

Photo3.5-3 Berth 9 fitting B9-C6, Sta. 1+96,l 26" cleat
on timber base exhibiting rot resulting in a #4 rating

Photo 3.5-4 Berth 9, fitting B9-C10, Sta. 2+94, 26" cleat
in good condition, #1 rating

Photo 3.5-5 Berth 10, fitting B10-C2, Sta. 0+31, 29" cleat
in good condition, #1 rating

Photo 3.5-6 Berth 10, fitting B10-C9, Sta. 2+57, 26" cleat
in good condition, #2 rating

Photo 3.5-7 Berth 10, fitting B10-C10 Sta. 2+89, 26"
cleat in good condition, cracking noted on concrete deck
resulting in a #3 rating

Photo 3.5-8 Berth 9, fender system with moderate
deterioration looking east
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Photo 3.5-9 Berth 10, fender system with moderate
deterioration looking east

Photo 3.5-10 Berth 10, Ferry slip, fender system with
minor deterioration looking west

Photo 3.5-11 Berth 9, fitting B9-C1, Sta. 18, 42" cleat
(Type 1) timber base exhibits dry rot, #3 rating

Photo 3.5-12 Berth 9, fitting B9-C2, Sta. 37, 42" cleat
(Type 1) timber base exhibits dry rot, #4 rating

Photo 3.5-13 Berth 9, fitting B9-C3, Sta. 69, 26" cleat
timber base exhibits dry rot, #3 rating

Photo 3.5-14 Berth 9, fitting B9-C7, Sta. 2+27, 26" cleat,
timber base exhibits dry rot, #3 rating

Photo 3.5-15 Berth 9, fitting B9-C11, Sta. 3+08, 26"
cleat, timber base exhibits dry rot, #3 rating

Photo 3.5-16 Ferry Slip, fitting FS-C2, Sta. 1+04, 26"
cleat timber base exhibits dry rot, #4 rating

(set 12)

file:///C|/report/Html/pages/set-3-5.htm (3 of 5) [11/22/1999 11:57:52 AM]



Photo 3.5-17 Ferry Slip, fitting FS-C3, Sta. 1+23, 26"
cleat timber base exhibits dry rot, #3 rating

Photo 3.5-18 Ferry Slip, fitting FS-C4, Sta. 1+61, 26"
cleat timber base exhibits dry rot, #3 rating
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3.6 INSPECTION OF BERTHS 11 AND 12

3.6.1 Description

Berths 11 and 12 were originally built in 1910 and are timber pile supported relieving platforms with timber pile caps and
deck with soil fill above. The platforms are faced with reinforced concrete sheet piling. The concrete sheet piling for both
berths have concrete seawalls and retain the backfill soil. The fill is covered with a concrete deck in combination with
bituminous paving.

Berths 11 and 12 have approximately 625 lineal feet of berthing. Water depths in front of Berths 11 and 12 vary from 23.1
feet to 26.9 feet. The fender system at Berths 11 and 12 consist of timber piles with timber chocks and wale. The wale
system is bolted directly to the top of the concrete seawall. Sea cushions are used to fend off ships and provide energy
absorption.

3.6.2 Design Structural Capacity

3.6.3 Existing Condition

The existing conditions of each mooring fixture are noted in Data Tables No. 11 and No. 12 and FIG 3-6 in this section .
The fixtures are rated based on a scale of 1 to 4 with 1 being excellent condition and 4 being poor condition. Both the fixture
and its base are rated in this manner. At Berths 11 and 12 there is one fitting B11-C2 which has received a 4 rating. This
fitting is missing and should not be considered for use in any berthing plan until it is replaced. All other fittings at Berths 11
and 12 are rated at 2 or higher and are considered to be in good condition. Examples of typical fittings are shown on the
photo pages of this section. The fender system at Berths 11 and 12 is in good operational condition. 

An example view of the 3D model may be found on FIG 3-6A.
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Photo 3.6-1 Berth 11, fitting B11-B1, Sta. 0+50, single
bitt in good condition, #1 rating

Photo 3.6-2 Berth 11, fitting B11-B2, Sta. 0+71.7,
bollard in good condition, #1 rating

Photo 3.6-3 Berth 11, fitting B11-C3, Sta. 0+89.5, 26"
cleat in good condition, #1 rating

Photo 3.6-4 Berth 12, fitting B11-C10, Sta. 3+62, 26"
cleat exhibiting corrosion, #2 rating

Photo 3.6-5 Berth 12, fitting B11-C17, Sta. 6+19 26"
cleat in good condition, #1 rating

Photo 3.6-6 Berth 11 & 12, fender system in good
operational condition looking north

Photo 3.6-7 Berth 11, fitting B11-C2, Sta. 0+55, 26"
cleat, fitting is missing, #4 rating
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3.7 INSPECTION OF BERTHS 13, 14, 15, 16 AND 17

3.7.1 Description

A. BERTH 13

Berth 13 is presently inoperative and has no berthing capacity on its north side. However, there is approximately 50 feet of
berthing at the end of the berth and approximately 100 feet of berthing along the south face.

The timber pile supported portion of Berth 13 is in a state of disrepair with the timber deck removed and pile field
abandoned in-place. The remaining portions of Berth 13 consist of a steel sheet pile bulkhead which runs from Dry Dock
No. 1 forming a peninsula approximately halfway between Dry Dock No. 1 and Dry Dock No. 2, ending at the abutment of
Dry Dock No. 2.

Water depths in front of Berth 13 vary from a minimum of 0.9 feet to a maximum of 30 feet below low water datum. The
fender system at Berth 13 consists of a hung timber rub strip system with timber pile clusters at the corner of the peninsula.
The timber run strip system is bolted directly to the top of the concrete cap on the steel sheet piles.

B. BERTHS 14 and 15

Berths 14 and 15 were built in 1907 and Berth 15 was rebuilt in the 1960’s. Berths 14 and 15 are pile-supported open
structures. Berth 14 is 105 feet long by 74 feet wide, while Berth 15 is 125 long by 52 feet wide. The berths have a
combined bulkhead of 311 lineal feet. Water depth along Berths 14 and 15 ranged from approximately 2 feet to 15 feet
maximum.

Berths 14 and 15 both have a timber pile supported fender system with timber chocks and timber wale. The wale is bolted
directly to the top of the concrete deck. Timber camels are used to fend off barges currently berthed at Berths 14 and 15.

 C. BERTHS 16 and 17

Berths 16 and 17 were originally constructed in 1925 and were rebuilt in 1968. Berths 16 and 17 are open piers with a
timber superstructure. Berths 16 and 17 form a pier that is approximately 133 ft long by 60 ft wide. Each berth has
approximately 133 LF of berthing.

Water depths in front of Berths 16 and 17 vary from 21.1 feet to 25.4 feet on the north face and 11.7 feet to 21.4 feet on the
south face (MLW). The fender system along the face of Berths 16 and 17 consists of timber piles with timber chocks and
wale. The wale system is bolted directly to the top of the seawall and timber camels are used to fend off ships.

3.7.2 Design Structural Capacity
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 3.7.3 Existing Condition

A. BERTH 13

The existing conditions of each mooring fixture are noted in Data Table No. 7 and FIG 3-7 in this section. The fixtures are
rated based on a scale of 1 to 4 with 1 being excellent condition and 4 being poor condition. Both the fixture and its base are
rated in this manner. At Berth 13 all fittings and fitting bases have received ratings of 2 or higher and are considered to be in
good condition. Examples of typical fittings are shown on the photo page of this section.

The fender system at Berth 13 exhibits moderate deterioration from Sta. 0+00 to St. 0+50, and minor deterioration from Sta.
0+50 to Dry Dock No. 2.

B. BERTHS 14 and 15

The existing conditions of each mooring fixture are noted in Data Table No. 7 and FIG 3-7 in this section. The fixtures are
rated based on a scale of 1 to 4 with 1 being excellent condition and 4 being poor condition. Both the fixture and its base are
rated in this manner. At Berths 14 and 15 there are three cleats which have received a 4 rating as the result of rotten
supporting timber members below the concrete deck. There are five more fittings that have received a 3 rating as the result
of suspected rot of supporting timber members below the concrete deck. The fittings that have received a 4 rating should not
be considered for use in any berthing plan until the blocking below the deck is replaced. For the fittings that have received a
3 rating, caution should be used when considering these fixtures for use in any berthing plan. These fittings should also be
repaired as soon as possible. All other fittings at Berths 14 and 15 have received a 2 rating or higher.

C. BERTHS 16 and 17

The existing conditions of each mooring fixture are noted in Data Table No. 7 and FIG 3-7 in this section. The fixtures are
rated based on a scale of 1 to 4 with 1 being excellent condition and 4 being poor condition. Both the fixture and its base are
rated in this manner. On Berth No. 16 there is also a cleat designated as B16C1 which has a 4 rating of the concrete based as
a result of cracking underneath the cleat. This cleat should not be used until repairs are made. All other fittings on Berths 16
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and 17 have a 1 or 2 rating and are considered to be in good condition.

The fender system at Berth 14 exhibits minor deterioration from Sta. 0+00 to Sta. 1+00 and moderate deterioration from Sta.
1+00 to Sta. 3+60 requiring repairs on a priority basis.

An example view of the 3D model may be found on FIG 3-7A and FIG 3-7B.

Photo 3.7-1 Berth 13, fitting B13-B1, Sta. 0+29 Bollard
in good condition, #1 rating

Photo 3.7-2 Berth 13, fitting B13-C1, Sta. 0+59 42" type
3 cleat in good condition, #2 rating

Photo 3.7-3 Berth 13, fitting B13-C2, Sta. 0+95 42" type
2 cleat in good condition, #1 rating

Photo 3.7-4 Berth 14, fitting B14-C3, Sta. 1+32, 42" type
2 cleat in good condition, timber blocking below deck
exhibits rot, #3 rating

Photo 3.7-5 Berth 14, fitting B14-C3, Sta. 1+32.5 42"
type 2 cleat, close-up view of timber at base

Photo 3.7-6 Berth 15, fitting B14-B2, Sta. 24+45, bollard
in good condition, #2 rating
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Photo 3.7-7 Berth 16, fitting B16-C1, Sta. 0+23 26" cleat,
base exhibits cracking resulting in a #4 rating. Note that
cleat is painted red as a warning to facility users

Photo 3.7-8 Berth 16, fitting B16-C2, Sta. 0+42.4 26"
cleat in good condition, #1 rating

Photo 3.7-9 Berth 17, fitting B17-C1, Sta. 0+04 26" cleat
in good condition, #2 rating

Photo 3.7-10 Berth 17, fitting B17-C4, Sta. 0+93 26"
cleat  in good condition, #2 rating

Photo 3.7-11 Berth 13, fender system with minor
deterioration looking east

Photo 3.7-12 Berth 14, fender system with moderate
deterioration looking south

Photo 3.7-13 Berth 15, fender system with moderate
deterioration looking east

Photo 3.7-14 Berth 16, fender system with minor
deterioration looking southeast
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Photo 3.7-15 Berth 17, fender system with minor
deterioration looking east

Photo 3.7-16 Berth 14, fitting B14-C4, Sta. 1+66.5, Type
2 42" cleat, timber blocking below deck exhibits dry rot,
#3 rating

Photo3.7-17 Berth 15, fitting B14-C8, Sta. 3+12.5, 42"
Type 2 cleat, timber blocking below deck exhibits dry
rot, #3 rating

Photo 3.7-18 Berth 16, fitting B16-C1, Sta. 0+23, 26"
cleat, concrete base exhibits cracking, #4 rating
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3.8 INSPECTION OF BERTHS 18, 19, AND 20 AND BARGE BASIN

3.8.1 Description

A. BERTHS 18 and 19

Berths 18 and 19 were originally constructed in 1925 and were rebuilt in 1957. Berths 18 and 19 were constructed of square
concrete piles supporting a concrete superstructure with an overall length of 145 feet with a maximum width of 90 feet.

Water depths in front of Berths 18 and 19 vary from 16.9 feet to 17.1 feet on the north face and 26.0 feet to 32.4 feet on the
south face. The fender system along the face of Berths 18 and 19 consists of timber piles with timber chocks and wale. The
wale system is bolted directly to the deck.

B. BERTH 20 and BARGE BASIN

Berth 20 and the Barge Basin were originally constructed in 1922. Berth 20 and the Barge Basin have a combination of
timber and concrete piles which support a timber superstructure. The overall length is approximately 243 feet and 20 feet
wide, with approximately 318 feet of steel sheetpiling along the northern face.

Water depths for Berth 20 vary from 24.9 feet to 30.2 feet. The fender system along the face of Berth 20 consists of timber
piles with timber chocks and wale. The wale system is bolted directly to the top of the seawall.

3.8.2 Design Structural Capacity

 3.8.3 Existing Condition

A. BERTHS 18 and 19

The existing conditions of each mooring fixture are noted in Data Table No. 8 and FIG 3-8 in this section. The fixtures are
rated based on a scale of 1 to 4 with 1 being excellent condition and 4 being poor condition. Both the fixture and its base are
rated in this manner. All fittings on Berths 18 and 19 have 1 or 2 rating and are considered to be in good condition.

The fender system exhibits moderate deterioration over its entire length requiring repairs on a priority basis.

B. BERTH 20 and BARGE BASIN

The existing condition of each mooring fixture is noted in Data Table No. 8 and FIG 3-8 in this section. The fixtures are
rated based on a scale of 1 to 4 with 1 being excellent condition and 4 being poor condition. Both the fixture and its base are
rated in this manner. On the Barge Basin No. 4 BB-C4 is rated at 4, as this cleat has a broken horn. This fixture should not
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be considered in any berthing plan until replacement is complete. All other fittings on Berth 20 and the Barge Basin have 1
or 2 rating and are considered to be in good condition.

The fender system on the north face of Berth 20 exhibits moderate deterioration requiring repairs on a priority basis. On the
south side of Berth 20 (Barge Basin), the fender system is in good operational condition.

An example view of the 3D model may be found on FIG 3-8A and FIG 3-8B.

Photo 3.8-1 Berth 18, fitting B18-1, Sta. 0+20 42" type 1
cleat in good condition, #1 rating

Photo 3.8-2 Berth 18, fitting B18-C2, Sta. 0+44 42" type
1 cleat in good condition, #2 rating

Photo 3.8-3 Berth 19, fitting B19-B1, Sta. 0+02, bollard
in good condition, #2 rating

Photo3.8-4 Berth 19, fitting B19-C2, Sta. 0+41 42" type
1 cleat in good condition, #2 rating

Photo 3.8-5 Berth 20, fitting B20-C1, Sta. 0+18 30" cleat
in good condition, #1 rating

Photo 3.8-6 Berth 20, fitting B20-C3, Sta. 0+95 42" type
2 cleat, concrete base exhibits cracking resulting in a #2
rating
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Photo 3.8-7 Berth 20, fitting B20-C7, Sta. 2+45 42" type
2 cleat in good condition, #1 rating

Photo 3.8-8 Barge Basin, fitting BB-C3, Sta. 1+13, 24"
cleat in good condition, #1 rating

Photo3.8-9 Barge Basin, fitting BB-C4, Sta. 1+36, 24"
cleat in poor condition with broken horn and a #4 rating

Photo 3.8-10 Berth 18, fender system with moderate
deterioration looking east

Photo 3.8-11 Berth 19, fender system with moderate
deterioration looking east

Photo 3.8-12 Berth 20, fender system with moderate
deterioration looking east

Photo 3.8-13 Barge Basin, fender system with minor
deterioration looking northwest
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3.9 INSPECTION OF BERTHS 22, 23, AND 24 (PIER 3)

3.9.1 Description

Berths 22, 23, and 24 were originally constructed in 1922 and consist of timber relieving platforms which are supported by
timber piles. The platforms are faced with reinforced concrete sheetpiling. The concrete sheetpiling for the berths have
concrete seawalls that are backfilled with soil. The fill is covered with a bituminous deck at the same elevation as the top of
the concrete cap. Berth 22 has 84.5 linear feet of berthing and Berths 23 and 24 form the perimeter of Pier No. 3 with 1,000
linear feet of berthing.

Water depths for Berth 22 vary from 16.0 feet to 27.1 feet and for Berths 23 and 24 vary from 34.2 feet to 39.0 feet. The
fender system along the face of Berths 22, 23, and 24 consists of timber piles with timber chocks and wale. The wale system
is bolted directly to the top of the seawall.

3.9.2 Design Structural Capacity

3.9.3 Existing Condition

A. BERTHS 23, 23, and 24

The existing conditions of each mooring fixture are noted in Data Table No. 9 and FIG 3-9 in this section. The fixtures are
rated based on a scale of 1 to 4 with 1 being excellent condition and 4 being poor condition. Both the fixture and its base are
rated in this manner. All fittings on Berths 22, 23, and 24 have 1 or 2 rating and are considered to be in excellent condition.

The fender system exhibits moderate deterioration requiring repair on a priority basis over its entire length. At Sta. 0+00 to
Sta. 1+50, and at Sta. 3+50 to Sta. 5+00 the fender system exhibits severe deterioration and is non-functional.

An example view of the 3D model may be found on FIG 3-9A.

Photo 3.9-1 Berth 22, fitting B22-C2, Sta. 0+61 20 ton,
42" type 2 cleat in good condition, #2 rating

Photo 3.9-2 Berth 23, fitting B23-C1, Sta. 0+11 20 ton,
42" type 2 cleat in good condition, #2 rating
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Photo 3.9-3 Berth 23, fitting B23-B1, Sta. 0+26 bollard
in good condition, #1 rating

Photo 3.9-4 Berth 23, fitting B23-C3, Sta. 1+02 42" type
2 cleat, #2 rating

Photo 3.9-5 Berth 23, fitting B23-B2, Sta. 1+27, bollard
in good condition, #2 rating

Photo 3.9-6 Berth 23, fitting B23-B3, Sta. 2+29, bollard
in good condition, #2 rating

Photo3.9-7 Berth 23, fitting B23-C7, Sta. 3+06 42" type
2 cleat in good condition, #2 rating

Photo 3.9-8 Berth 24, fitting B23-B10, Sta. 9+33, bollard
in good condition, #2 rating

Photo 3.9-9 Berth 22, fender system with moderate
deterioration looking southwest

Photo 3.9-10 Berth 24, fender system with moderate
deterioration looking northwest
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3.10 INSPECTION OF BERTH 25

3.10.1 Description

Berth 25 was originally constructed in 1917. Berth 25 consists of a timber pile supported relieving platform which is faced
with a reinforced concrete sheetpile bulkhead with concrete seawall. The timber relieving platform is backfilled with soil
and covered with a concrete deck. There is approximately 290 linear feet of berthing at Berth 25.

Water depths for Berth 25 vary from 31.1 feet to 33.4 feet. The fender system along the face of Berth 25 consists of timber
piles with timber chocks and wale. The wale system is bolted directly to the top of the seawall.

 3.10.2 Design Structural Capacity

 3.10.3 Existing Condition

The existing conditions of each mooring fixture are noted in Data Table No. 10 and FIG 3-10 in this section. The fixtures are
rated based on a scale of 1 to 4 with 1 being excellent condition and 4 being poor condition. All fittings on Berth 25 have 1
or 2 ratings and are considered to be in good condition. The timber pile fender system at Berth 25 is rated as being in
moderate condition and in need of significant repairs.

The fender system exhibits moderate deterioration requiring repairs on a priority basis.

An example view of the 3D model may be found on FIG 3-10A.

Photo3.10-1 Berth 25, fitting B25-B1, Sta.
0+88, bollard in good condition, #2 rating

Photo 3.10-2 Berth 25, fitting B25-C4 Sta. 1+63, 42" type 2 cleat in
good condition, #1 rating
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Photo 3.10-3 Berth 25, fitting B25-B2, Sta.
1+97, bollard in good condition, #2 rating

Photo 3.10-4 Berth 25, fitting B25-B2, Sta. 1+97 bollard, close-up of
bolt end
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3.11 INSPECTION OF BERTHS 26, 27, 28, 29 AND 30 (PIER 4)

3.11.1 Description

A. Berths 26 and 27

Berths 26 and 27 were originally constructed in 1923 and consist of a timber pile supported relieving platform which is
faced with a reinforced concrete sheetpile bulkhead with concrete seawall. The timber relieving platform is backfilled with
soil and covered with a concrete deck. Berths 26 and 27 have 1,000 linear feet of berthing.

Water depths for Berths 26 and 27 vary from 33.9 feet to 42.1 feet. The fender system along the face of Berths 26 and 27
consist of timber piles with timber chocks and wale. The wale system is bolted directly to the top of the seawall.

B. Berth 28

Berth 28 was originally constructed in 1923 and consists of a timber pile supported relieving platform which is faced with a
reinforced concrete sheetpile bulkhead with concrete seawall. The timber relieving platform is backfilled with soil and
covered with a concrete deck. Berth 28 has 80 linear feet of berthing.

Water depths for Berth 28 vary from 32.6 feet to 34.1 feet. The fender system along the face of Berth 28 consists of timber
piles with timber chocks and wale. The wale system is bolted directly to the top of the seawall.

C. Berths 29 and 30

Berths 29 and 30 were originally constructed in 1923 and consist of a timber pile supported relieving platform which is
faced with a reinforced concrete sheetpile bulkhead with concrete seawall. The timber relieving platform is backfilled with
soil and covered with a concrete deck. Berths 29 and 30 have 1,000 linear feet of berthing.

 Water depths for Berths 29 and 30 vary from 29.1 feet to 41.9 feet. The fender system along the face of Berths 29 and 30
consist of timber piles with timber chocks and wale. The wale system is bolted directly to the top of the seawall.

3.11.2 Design Structural Capacity

3.11.3 Existing Condition

The existing conditions of each mooring fixture are noted in Data Table Nos. 11 and FIG 3-11 in this section. The fixtures
are rated based on a scale of 1 to 4 with 1 being excellent condition and 4 being poor condition. All fittings on Berths 26, 27,
28, 29, and 30 have 1 or 2 ratings and are considered to be in good condition. The timber pile fender system at Berths 26 to
30 are rated as having minor damage but otherwise in good condition, except Berth 28 which has a moderate rating
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requiring significant repairs. The fender system at these berths is functional.

An example view of the 3D model may be found on FIG 3-11A.

Photo 3.11-1 Berth 26, fitting B26-C1, Sta. 0+20, 42"
type 2 cleat in good condition, #1 rating

Photo3.11-2 Berth 26, fitting B26-B1, Sta. 0+84, bollard
in good condition, #2 rating due to minor cracking of the
concrete base

Photo 3.11-3 Berth 26, fitting B26-C3, Sta. 1+40, 42"
type 2 cleat in good condition, #1 rating

Photo 3.11-4 Berth 26, fitting B26-B3, Sta. 2+64, bollard
in good condition, #2 rating

Photo 3.11-5 Berth 26, fitting B26-C9, Sta. 4+30, 42"
type 2 cleat in good condition, #2 rating

Photo 3.11-6 Berth 26, fitting B26-C9, Sta. 4+30, 42"
type 2 cleat close-up of cracked concrete at base
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Photo 3.11-7 Berth 27, fitting B26-B8, Sta. 7+65, bollard
in good condition, #2 rating due to abrasion damage on
the barrel

Photo 3.11-8 Berth 27, fitting B26-B8, Sta. 7+65,
bollard, close-up view of abrasion damage

Photo 3.11-9 Berth 28, fitting B28-C1, Sta. 0+25, 42"
type 2 cleat in good condition, #2 rating

Photo 3.11-10 Berth 28, fitting B28-C2, Sta. 0+65, 42"
type 1 cleat in good condition, #2 rating

Photo 3.11-11 Berth 29, fitting B29-C1, Sta. 0+17, 42"
type 2 cleat in good condition, #2 rating

Photo 3.11-12 Berth 29, fitting B29-B1, Sta. 0+33,
bollard in good condition, #2 rating
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Photo 3.11-13 Berth 29, fitting B29-B3, Sta. 2+39,
bollard in good condition, #2 rating

Photo 3.11-14 Berth 29, fitting B29-C10, Sta. 4+73, 42"
type 2 cleat in good condition, #2 rating

Photo 3.11-15 Berth 30, fitting B29-C11, Sta. 5+13, 42"
type 2 cleat in good condition, #2 rating

Photo 3.11-16 Berth 30, fitting B29-B6, Sta. 5+38,
bollard in good condition, #2 rating

Photo 3.11-17 Berth 30, fitting B29-C15, Sta. 7+13, 42"
type 1 cleat in good condition, #2 rating

Photo 3.11-18 Berth 30, fitting B29-C19, Sta. 2+39, 42"
type 2 cleat in good condition, #2 rating

Photo 3.11-19 Berth 26, fender system with minor
deterioration looking south

Photo 3.11-20 Berth 27, fender system with minor
deterioration looking south

Photo 3.11-21 Berth 29, fender system with moderate
deterioration looking northwest

Photo3.11-22 Berth 30, fender system with moderate
deterioration looking east
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3.12 INSPECTION OF BERTH 31

3.12.1 Description

Berth 31 was originally constructed in 1938 and consists of a timber pile supported relieving platform which is faced with a
reinforced concrete sheetpile bulkhead with concrete seawall. The timber relieving platform is backfilled with soil and
covered with a concrete deck. Berth 31 has 350 linear feet of berthing.

Water depths for Berth 31 vary from 27.1 feet to 33.9 feet. The fender system along the face of Berth 31 consists of timber
piles with timber chocks and wale. The wale system is bolted directly to the top of the seawall and sea cushions are used to
fend off ships and provide energy absorption.

3.12.2 Design Structural Capacity

 3.12.3 Existing Condition

The existing conditions of each mooring fixture are noted in Data Table No. 12 and FIG 3-12 in this section. The fixtures are
rated based on a scale of 1 to 4 with 1 being excellent condition and 4 being poor condition. Both the fixture and its base are
rated in this manner. All fittings on Berth 31 have 1 or 2 ratings and are considered to be in good condition. The timber
fender system at Berth 31 exhibits moderate deterioration and damage and should be repaired on a priority basis.

An example view of the 3D model may be found on FIG 3-12A.

Photo 3.12-1 Berth 31, fitting B31-C2, Sta. 0+59, 42"
type 2 cleat in good condition, #2 rating

Photo 3.12-2 Berth 31, fitting B31-B1, Sta. 0+92, bollard
in good condition, #2 rating
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Photo 3.12-3 Berth 31, fitting 31-C3, Sta. 1+25, 42" type
2 cleat in good condition, #1 rating

Photo 3.12-4 Berth 31, fitting 31-C6, Sta. 2+60, 42" type
3 cleat in good condition, #2 rating

Photo3.12-5 Berth 31, fitting B31-B2, Sta. 3+14, bollard
in good condition, #2 rating
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3.13 INSPECTION OF BERTHS 32, 33, 34, 35, AND 36 (PIER 5)

3.13.1 Description

A. Berths 32 and 33

Berths 32 and 33 were originally constructed in 1940 and consist of a timber pile supported relieving platform which is
faced with a reinforced concrete sheetpile bulkhead with concrete seawall. The timber relieving platform is backfilled with
soil and covered with a concrete deck. Berths 32 and 33 have 1,000 linear feet of berthing.

Water depths for Berths 32 and 33 vary from 25.6 feet to 33.4 feet. The fender system along the face of Berths 32 and 33
consist of timber piles with timber chocks and wale. The wale system is bolted directly to the top of the seawall and sea
cushions are used to fend off ships and provide energy absorption.

B. Berth 34

Berth 34 was originally constructed in 1940 and consists of a timber pile supported relieving platform which is faced with a
reinforced concrete sheetpile bulkhead with concrete seawall. The timber relieving platform is backfilled with soil and
covered with a concrete deck. Berth 34 has 150 linear feet of berthing.

Water depths for Berth 34 vary from 32.6 feet to 39.8 feet. The fender system along the face of Berth 34 consists of timber
piles with timber chocks and wale. The wale system is bolted directly to the top of the seawall.

C. Berths 35 and 36

Berths 35 and 36 were originally constructed in 1940 and consist of a timber pile supported relieving platform which is
faced with a reinforced concrete sheetpile bulkhead with concrete seawall. The timber relieving platform is backfilled with
soil and covered with a concrete deck. Berths 35 and 36 have 960 linear feet of berthing.

Water depths for Berths 35 and 36 vary from 39.0 feet to 36.3 feet. The fender system along the face of Berths 35 and 36
consist of timber piles with timber chocks and wale. The wale system is bolted directly to the top of the seawall.

3.13.2 Design Structural Capacity
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 3.13.3 Existing Condition

A. Berths 32 and 33

The existing conditions of each mooring fixture are noted in Data Table No. 13 and FIG 3-13 in this section. The fixtures are
rated based on a scale of 1 to 4 with 1 being excellent condition and 4 being poor condition. Both the fixture and its base are
rated in this manner. On Berth No. 32, Cleat Nos. B32-C1 and B32- C11 are rated at 4, as these cleats are missing. These
fixtures should not be considered in any berthing plan until replacement is complete. All other fittings on Berths 32 and 33
have 1 or 2 ratings.

The fender system on Berth 32 exhibits minor deterioration with repairs required on a non-priority basis. At Berth 33 the
fender system exhibits moderate deterioration with repairs required on a priority basis.

B. Berth 34

The existing conditions of each mooring fixture are noted in Data Table No. 13 and FIG 3-13 in this section. The fixtures are
rated based on a scale of 1 to 4 with 1 being excellent condition and 4 being poor condition. Both the fixture and its base are
rated in this manner. All fittings on Berth 34 have 1 or 2 ratings and are considered to be in good condition.

The fender system at Berth 34 is in good condition with a rating of 2. There is some minor deterioration that requires repair
on a non-priority basis.

C. Berths 35 and 36

The existing conditions of each mooring fixture are noted in Data Table No. 13 and FIG 3-13 in this section. The fixtures are
rated based on a scale of 1 to 4 with 1 being excellent condition and 4 being poor condition. Both the fixture and its base are
rated in this manner. One fitting, Cleat No. B35-C19 received a No. 4 rating due to spalled concrete on the concrete base.
The spalling should be repaired as soon as possible; however, this condition does not affect the load rating of this cleat. All
remaining fittings on Berth 35 and 36 have 1 or 2 ratings and are considered to be in good condition.

The fender system at Berths 35 and 36 is in good condition with a rating of 2. There is some minor deterioration that
requires repair on a non-priority basis.

An example view of the 3D model may be found on FIG 3-13A.

Photo 3.13-1 Berth 32, fitting B32-C3, Sta. 1+36, 42"
type 3 cleat in good condition, #2 rating

Photo 3.13-2 Berth 32, fitting 32-B1, Sta. 2+00, bollard
in good condition, #2 rating
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Photo 3.13-3 Berth 32, fitting B32-BT2, Sta. 2+96,
high double bitt in good condition, #2 rating

Photo3.13-4 Berth 33, fitting B32-C11, Sta. 5+52, cleat
is missing grout imprint visible with sheared bolts, #4
rating

Photo3.13-5 Berth 33, fitting B32-C11, Sta. 5+52,
close up view of missing cleat base and sheared bolt

Photo 3.13-6 Berth 33, fitting 32-BT4, Sta. 6+80, high
double bitt in good condition, #2 rating

Photo3.13-7 Berth 33, fitting B32-C15, Sta. 7+44, 42"
type 3 cleat in good condition, #2 rating

Photo 3.13-8 Berth 33, fitting B32-B4, Sta. 7+76,
bollard in good condition, #2 rating

Photo 3.13-9 Berth 33, fitting B32-C17, Sta. 8+40, 42"
type 3 cleat with scaling evident on surface of fitting,
#2 rating

Photo 3.13-10 Berth 34, fitting B34-B1, Sta. 0+12,
bollard in good condition #2 rating
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Photo3.13-11 Berth 34, fitting B34-C1 Sta. 0+36, 42"
type 3 cleat in good condition, #2 rating

Photo 3.13-12 Berth 35, fitting B35-B2, Sta. 2+28,
bollard in good condition, #2 rating

Photo 3.13-13 Berth 35, fitting B35-C8, Sta. 3+98, 42"
type 3 cleat in good condition, #2 rating

Photo3.13-14 Berth 35, fitting B35-C9, Sta. 4+52, 42"
type 3 cleat in good condition, #2 rating

Photo 3.13-15 Berth 36, fitting B35-BT3, Sta. 5+13,
high double bitt in good condition, #2 rating

Photo3.13-16 Berth 36, fitting B35-C13, Sta. 6+44, 42"
type 3 cleat in good condition, #2 rating

Photo3.13-17 Berth 36, fitting B35-B5, Sta. 8+04,
bollard in good condition, #2 rating

Photo 3.13-18 Berth 36, fitting B35-BT5. Sta. 9+00,
high double bitt in good condition, #2 rating
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Photo 3.13-19 Berth 36, fitting B35-C19, Sta. 4+52,
type 3 cleat in good condition, #3 rating

Photo 3.13-20 Berth 36, fitting B35-C19, Sta. 4+52,
42" type 3 cleat, close-up view of damaged concrete
edge

Photo3.13-21 Berth 32. fender system with minor
deterioration looking south

Photo 3.13-22 Berth 32, fitting B32-C1, Sta. 0+30, 42"
type 1 cleat, cleat is missing, rating #4
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3.14 INSPECTION OF BERTH 37

3.14.1 Description

Berth 37 was originally constructed in 1938 and consists of a timber pile supported relieving platform which is faced with a
reinforced concrete sheetpile bulkhead with concrete seawall. The timber relieving platform is backfilled with soil and
covered with a concrete deck. Berth 37 has 350 linear feet of berthing.

Water depths for Berth 37 vary from 26.9 feet to 31.0 feet. The fender system along the face of Berth 37 consists of timber
piles with timber chocks and wale. The wale system is bolted directly to the top of the seawall.

3.14.2 Design Structural Capacity

 3.14.3 Existing Condition

The existing conditions of each mooring fixture are noted in Data Table No. 14 and FIG 3-14 in this section. The fixtures are
rated based on a scale of 1 to 4 with 1 being excellent condition and 4 being poor condition. Both the fixture and its base are
rated in this manner. All fittings on Berth 37 have 1 or 2 ratings and are considered to be in good condition. The timber fender
system at Berth 37 is in good condition requiring minor repairs on a non-priority basis.

An example view of the 3D model may be found on FIG 3-14A.

Photo 3.14-1, Berth 37, fitting B37-B1, Sta. 0+03, bitt
in good condition, # 1 rating.

Photo 3.14-2, Berth 37, fitting B37-C1, Sta. 0+27, 42"
type 3 cleat in good condition, #2 rating.
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Photo 3.14-3, Berth 37, fitting B37-B3, Sta. 2+27,
bollard in good condition, #2 rating.

Photo 3.14-4, Berth 37, fender system with minor
deterioration looking north.
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3.15 INSPECTION OF BERTHS 38, 39, AND 40

3.15.1 Description

A. Berths 38 and 39

Berths 38 and 39 were originally constructed in 1943 and consist of a timber pile supported relieving platform which is faced
with a reinforced concrete sheet pile bulkhead with concrete seawall. The timber relieving platform is backfilled with soil and
covered with a concrete deck. Berths 38 and 39 have 1,000 linear feet of berthing.

Water depths for Berths 38 and 39 vary from 22.7 feet to 37.0 feet. The fender system along the face of Berths 38 and 39
consist of timber piles with timber chocks and wale. The wale system is bolted directly to the top of the seawall.

B. Berth 40

Berth 40 was originally constructed in 1943 and consists of 270 steel H-piles supporting a concrete relieving platform. The
platform is 190 feet by 90 feet.

Water depths of Berth 40 vary from 37.8 feet to 44.4 feet. The fender system along the face of Berth 40 consists of timber
piles with timber chocks and wale. The wale system is bolted directly to the top of the seawall and sea cushions are used to
fend off ships and provide energy absorption.

3.15.2 Design Structural Capacity

3.15.3 Existing Condition

The existing conditions of each mooring fixture are noted in Data Table No. 15 and FIG 3-15 in this section. The fixtures are
rated based on a scale of 1 to 4 with 1 being excellent condition and 4 being poor condition. Both the fixture and its base are
rated in this manner. All fittings on Berths 38, 39, and 40 have 1 or 2 ratings and are considered to be in good condition.

The fender system at Berths 38 and 39 exhibits minor deterioration and requires repair on a non-priority basis. At the east end
of Berth 39 and all of Berth 40, the fender system exhibits moderate deterioration and requires repairs on a priority basis.

An example view of the 3D model may be found on FIG 3-15A.
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Photo 3.15-1, Berth 38, fitting B38-C1, Sta. 0+29, 42"
type 3 cleat in good condition, #1 rating.

Photo 3.15-2, Berth 38, fitting B38-B1, Sta. 1+89,
bollard in good condition, #2 rating.

Photo 3.15-3, Berth 38, fitting B37-BT1, Sta. 0+93,
low double bitt in good condition, #1 rating.

Photo 3.15-4, Berth 38, fitting B38-B2, Sta. 3+81,
bollard in good condition, #2 rating.

Photo 3.15-5, Berth 38, fitting B38-B2, Sta. 3+81,
close-up view of damaged concrete edge.

Photo 3.15-6, Berth 38, fitting B38-BT3, Sta. 4+77,
low double bitt in good condition, #2 rating.
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Photo 3.15-7, Berth 39, fitting B38-C14, Sta. 6+38, 42"
cleat in good condition, #2 rating.

Photo 3.15-8, Berth 38, fitting B38-BT4, Sta. 6+70,
low double bitt in good condition, #2 rating.

Photo 3.15-9, Berth 38, fitting B38-B4, Sta. 7+66,
bollard in good condition, #2 rating.

Photo 3.15-10, Berth 38, fitting B38-B4, Sta. 7+66 ,
close up view of damaged concrete edge.

Photo 3.15-11, Berth 40, fitting B40-BT2, Sta. 0+41,
low double bitt in good condition, #2 rating.

Photo 3.15-12, Berth 40, fitting B40-C2, Sta. 1+16, 42"
type 1 cleat in good condition, #2 rating.

Photo 3.15-13, Berth 39, fender system with moderate
deterioration looking east.
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3.16 INSPECTION OF BERTHS 41, 42, AND 43

3.16.1 Description

A. Berth 41

Berth 41 was originally constructed in 1943 and consists of 343 steel H-piles supporting a reinforced concrete deck. Berth 41
has approximately 120 LF of berthing.

Water depths for Berth 41 vary from 33.4 feet to 43.4 feet. The fender system along the face of Berth 41 consists of timber
piles with timber chocks and wale. The wale system is bolted directly to the top of the seawall and sea cushions are used to
fend off ships and provide energy absorption.

B. Berths 42 and 43

Berths 42 and 43 were originally built in 1942. They were constructed with timber relieving platforms supported by timber
piles. The platforms are faced with reinforced concrete sheetpiling. The concrete sheetpiling for both berths are capped with a
concrete seawall and are backfilled with soil. The fill is covered with a concrete deck at the same elevation as the top of the
concrete seawall. Berth 42 has 800 linear feet of berthing and Berth 43 has 687 linear feet of berthing. The water depth
ranged from approximately 22 feet at Berth 43 to approximately 38 feet at Berth 42.

3.16.2 Design Structural Capacity

3.16.3 Existing Condition

The existing conditions of each mooring fixture are noted in Data Table No. 16 and FIG 3-16 in this section. The fixtures are
rated based on a scale of 1 to 4 with 1 being excellent condition and 4 being poor condition. Both the fixture and its base are
rated in this manner. All fittings on Berths 41, 42, and 43 have 1 or 2 ratings and are considered to be in good condition.

An example view of the 3D model may be found on FIG 3-16A.

The timber pile fender system at Berth 41 is in good condition requiring minor repairs on a non-priority basis. The timber pile
fender system on Berths 42 and 43 is in extremely poor condition requiring extensive repairs and/or replacement on a priority
basis. Use of this fender system should be restricted until repairs are undertaken.
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Photo 3.16-1, Berth 41, fitting B41-C1, Sta. 0+08, 42"
type 3 cleat in good condition, #2 rating.

Photo 3.16-2, Berth 41, fitting B41-C2, Sta. 0+32, 30"
cleat in good condition, #2 rating.

Photo 3.16-3, Berth 42, fitting B42-BT1, Sta. 0+17,
low double bitt in good condition with scaling of the
fitting base, #2 rating.

Photo 3.16-4, Berth 42, fitting B42-B1, Sta. 1+36,
bollard in good condition, #1 rating.

Photo 3.16-5, Berth 42, fitting B42-C4, Sta. 2+00, 42"
type 3 cleat in good condition, #2 rating.

Photo 3.16-6, Berth 42, fitting B42-BT4, Sta. 4+25,
low double bitt in good condition, #2 rating.
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Photo 3.16-7, Berth 42, fitting B42-BT4, Sta. 4+25,
low double bitt, close-up view of damaged concrete
edge.

Photo 3.16-8, Berth 42, fitting B42-C11, Sta. 5+86, 42"
type 3 cleat in good condition, #2 rating.

Photo 3.16-9, Berth 42, fitting B42-BT5, Sta. 6+19,
low double bitt in good condition, #2 rating.

Photo 3.16-10, Berth 43,fitting B42-C20, Sta. 10+36,
42" type 3 cleat in good condition, #2 rating.

Photo 3.16-11, Berth 43, fitting B42-BT8, Sta. 11+96,
low double bitt in good condition, #2 rating.

Photo 3.16-12, Berth 43, fitting B42-B7, Sta. 12+65,
single bitt in good condition, #1 rating.

Photo 3.16-13, Berth 43, fitting B42-C27, Sta. 13+25,
30" cleat in good condition, #2 rating.

Photo 3.16-14, Berth 43, fitting B42-C28, Sta. 13+54,
30" cleat in good condition, #1 rating.

Photo 3.16-15, Berth 42, fender system with severe
deterioration looking east.

Photo 3.16-16, Berth 43, fender system with minor
deterioration looking west.
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3.17 INSPECTION OF DRY DOCK NO.1

3.17.1 Description

Dry Dock No. 1 was originally constructed in 1833 and consists of reinforced concrete gravity walls with timber piles
supporting the wall. The dry dock's width is 60 feet and overall length is 330 feet.

3.17.2 Design Structural Capacity

3.17.3 Existing Condition

The existing conditions of each mooring fixture are noted in Data Table No. 17 and FIG 3-17 in this section. The fixtures are
rated based on a scale of 1 to 4 with 1 being excellent condition and 4 being poor condition. Both the fixture and its base are
rated in this manner. At Dry Dock No. 1 there is one fitting that has a No. 4 rating, DD1P-B1, which is a 12-inch diameter
pipe with the top sheared off. This fitting should not be used until a replacement has been installed. There is one fitting that
has a No. 3 rating, DD1P-CP3, which is a windless that has a crack on the fitting's base. This condition should be monitored
under load to determine whether the crack is active or stable. All other fittings on Dry Dock No. 1 have 1 or 2 ratings and are
considered to be in good condition.

Photo 3.17-1, Dry Dock 1, fitting DD1S-C1, 40" cleat
in good condition, # 1 rating.

Photo 3.17-2, Dry Dock 1, fitting DD1S-B2, 12" dia
pipe in good condition, # 1 rating.
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Photo 3.17-3, Dry Dock 1, fitting DD1S-C4, 26" cleat
in good condition, # 2 rating due to minor cracking of
granite base.

Photo 3.17-4, Dry Dock 1, fitting DD1S-C4, 26" cleat
close-up view of cracking at base.

Photo 3.17-5, Dry Dock 1, fitting DD1S-CP1, windlass
in good condition with # 2 rating.

Photo 3.17-6, Dry Dock 1, fitting DD1S-CP4, capstan
in good condition.

Photo 3.17-7, Dry Dock 1, fitting B13-B2, cannon
barrel in good condition.

Photo 3.17-8, Dry Dock 1, fitting DD1P-C1, 40 "cleat
in good condition, # 1 rating.

Photo 3.17-9, Dry Dock 1, fitting DD1P-B1, 12" pipe
with top sheared off, # 4 rating.

Photo 3.17-10, Dry Dock 1, fitting DD1P-B2, pipe in
good condition, # 1 rating.
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Photo 3.17-11 Dry Dock 1, fitting DD1P-CP3,
windlass crack noted on fitting base, #3 rating.
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3.18 DRY DOCK NO. 2

3.18.1 Description

Dry Dock No. 2 was originally constructed in 1903 and consists of reinforced concrete gravity walls with timber piles
supporting the wall. The dry dock's width is 97 feet and overall length is 513 feet.

3.18.2 Design Structural Capacity

3.18.3 Existing Condition

The existing conditions of each mooring fixture are noted in Data Table No. 18 and FIG 3-18 in this section. The fixtures are
rated based on a scale of 1 to 4 with 1 being excellent condition and 4 being poor condition. Both the fixture and its base are
rated in this manner. Dry Dock No. 2 has two cleats, DD2P-C7 and DD2P-C10 that have received a No. 4 rating. Cleat
DD2P-C7 has failed at the concrete base and cleat DD2P-C10 is missing. These cleats should be repaired or replaced in-kind
prior to consideration in any berthing plan. Fitting DD2S-B1 (Cannon) also has a No. 4 rating due to noticeable displacement
most likely the result of overloading. Cleats DD2S-C6, DD2S-C7, DD2S-C7A, DD2S-C10, DD2S-C11, DD2P-C11, and
DD2P-C13 all have received a No. 3 rating due to grout missing at the base and evidence of corrosion of the anchor bolts.
These cleats should have their anchor bolts inspected (visually) for loss of section. If there is minimal loss, the cleats should
be reset in grout and the bolt pockets filled with lead. All other fittings on Dry Dock No. 2 have 1 or 2 ratings and are
considered to be in good condition.

Photo 3.18-1, Dry Dock 2, fitting DD2S-C3, 42" type 2
cleat in good condition, #1 rating.

Photo 3.18-2, Dry Dock 2, fitting DD2S-C2, 42" type 2
cleat in good condition, #1 rating.
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Photo 3.18-3, Dry Dock 2, fitting DD2S-C19, 30" cleat
in good condition, # 1 rating.

Photo 3.18-4, Dry Dock 2, fitting DD2S-CP4, windlass
in good condition, # 1 rating.

Photo 3.18-5, Dry Dock 2, fitting DD2S-CP2, capstan
in good condition, # 1 rating.

Photo 3.18-6, Dry Dock 2, fitting DD2S-B1, cannon
barrel showing displacement, # 4 rating.

Photo 3.18-7, Dry Dock 2,fitting DD2S-C6, 42" type 2
cleat with ungrouted base and bolt pockets unfilled, # 3
rating due to evidence of corrosion on bolts.

Photo 3.18-8, Dry Dock 2, fitting DD2S-C6, close up
of cleat showing bolt pocket and base.

Photo 3.18-9, Dry Dock 2, fitting DD2P-C4, 42" type 2
cleat in good condition, # 1 rating.

Photo 3.18-10, Dry Dock 2, fitting DD2P-C7, 42" type
2 cleat exhibits corrosion of base and bolts, # 4 rating.
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Photo 3.18-11, Dry Dock 2, fitting DD2P-C7, 42" type
2 cleat exhibiting cracking of the concrete base.

Photo 3.18-12, Dry Dock 2, fitting DD2P-C10, cleat
missing with anchor bolts exposed, # 4 rating.

Photo 3.18-13, Dry Dock 2, fitting DD2P-C11, 42"
type 2 cleat without grout at base and unfilled bolt
pockets, corrosion is evident on bolts, # 3 rating.

Photo 3.18-14, Dry Dock 2, fitting DD2S-C14, 42"
type 1 cleat in good condition, # 2 rating.

Photo 3.18-15, Dry Dock 2, fitting DD2S-C7, Sta.
1+65, 42" Type 2 cleat, ungrouted base and bolt
pockets not filled, #3 rating.

Photo 3.18-16, Dry Dock 2, fitting DD2S-C10, Sta.
2+64, 42" Type 2 cleat, ungrouted base and bolt
pockets not filled, #3 rating.

Photo 3.18-17, Dry Dock 2, fitting DD2S-C11, Sta.
2+91, 42" Type 2 cleat, ungrouted base and bolt
pockets not filled, #3 rating.

Photo 3.18-18, Dry Dock 2, fitting DD2P-C13, Sta.
3+20, 42" Type 2 cleat, ungrouted base and bolts
pockets not filled, #3 rating.

Photo 3.18-19, Dry Dock 2, fitting DD2P-C12, Sta.
2+94, 42" Type 2 cleat, ungrouted base and bolt
pockets not filled, #3 rating.
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3.19 DRY DOCK NO. 3

3.19.1 Description

Dry Dock No. 3 was originally constructed in 1911 and consists of reinforced concrete gravity walls with timber piles
supporting the wall. The dry dock's clear width is 128 feet and clear length is 698 feet.

3.19.2 Design Structural Capacity

3.19.3 Existing Condition

The existing conditions of each mooring fixture are noted in Data Table No. 19 and FIG 3-19 in this section. The fixtures are
rated based on a scale of 1 to 4 with 1 being excellent condition and 4 being poor condition. Both the fixture and its base are
rated in this manner. At Dry Dock No. 3, two cleats, DD3S-C8 and DD3P-C8 have received a No 3 rating as a result of
missing grout under the cleat base and unfilled bolt pockets allowing the anchor bolts to corrode. These cleats should be
removed and the anchor bolts inspected for section loss. If there is minimal section loss of the bolts, the cleats should be
reinstalled and set in a grout bed and the bolt pockets should be filled with lead. All other fittings on Dry Dock No. 3 have 1
or 2 ratings and are considered to be in good condition.

Photo 3.19-1, Dry Dock 3, fitting DD3S-CP5, windlass
in good condition, #2 rating.

Photo 3.19-2, Dry Dock 3, fitting DD3S-C5, 42" type 1
cleat in good condition, #1 rating.
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Photo 3.19-3, Dry Dock 3, fitting DD3S-C14, 42" type
1 cleat in good condition, # 1 rating.

Photo 3.19-4, Dry Dock 3, fitting DD3S-CP7, capstan
in good condition, # 1 rating.

Photo 3.19-5, Dry Dock 3, fitting DD3S-B11, single
bitt in good condition, #1 rating.

Photo 3.19-6, Dry Dock 3, fitting DD3P-C7, 42" type 1
cleat close up showing concrete base, minor map
cracking is evident, #1 rating.

Photo 3.19-7, Dry Dock 3, fitting DD3P-B7, small
bollard in good condition, #1 rating.

Photo 3.19-8, Dry Dock 3, fitting DD3S-C8, Sta. 2+90,
42" Type 1 cleat, ungrouted base and bolt pockets not
filled, #3 rating.
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Photo 3.19-9, Dry Dock 3, fitting DD3P-C8, Sta. 3+00,
42" Type 1 cleat, ungrouted base and bolt pockets not
filled, #3 rating.
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3.20 DRY DOCK NO. 4

3.20.1 Description

Dry Dock No. 4 was originally constructed in 1919 and consists of reinforced concrete gravity walls with timber piles
supporting the wall. The dry dock's clear width is 128 feet and clear length is 1,091 feet.

3.20.2 Design Structural Capacity

3.20.3 Existing Condition

The existing conditions of each mooring fixture are noted in Data Table No. 20 and FIG 3-20 in this section. The fixtures are
rated based on a scale of 1 to 4 with 1 being excellent condition and 4 being poor condition. Both the fixture and its base are
rated in this manner. Bollard DD4P-B9 has a No. 3 rating due to a vertical crack at the top of the fitting. This fitting should be
monitored under load to determine the effect of the crack on the fitting. If there is significant movement under load, the fitting
should be replaced. Windlass DD4P-CP8 has a crack in the top plate and is missing several ratchet dogs. The crack and dogs
should be repaired/replaced as soon as possible. All other fittings on Dry Dock No. 4 have 1 or 2 ratings and are considered to
be in good condition.

Photo 3.20-1, Dry Dock 4, fitting DD4S-C11, 42" type
1 cleat in good condition, # 1 rating.

Photo 3.20-2, Dry Dock 4, fitting DD4S-B8, M bollard
in good condition, # 1 rating.
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Photo 3.20-3, Dry Dock 4,fitting DD4S-B7, short
bollard in good condition, # 1 rating.

Photo 3.20-4, Dry Dock 4, fitting DD4S-C9, 42" type 2
cleat in good condition, # 1 rating.

Photo 3.20-5, Dry Dock 4, fitting DD4S-B6, M bollard
in good condition, # 1 rating.

Photo 3.20-6, Dry Dock 4, fitting DD4S-CP2, windlass
in good condition, # 2 rating.

Photo 3.20-7, Dry Dock 4, fitting DD4S-C22, 26" cleat
in good condition, # 1 rating.

Photo 3.20-8, Dry Dock 4, fitting DD4S-CP5, windlass
no rating.

Photo 3.20-9, Dry Dock 4, fitting DD4S-CP3, capstan
in good condition, # 1 rating.

Photo 3.20-10, Dry Dock 4, fitting DD4P-C20, 26"
cleat in good condition, # 1 rating.
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Photo 3.20-11, Dry Dock 4, fitting DD4P-B1, short
bollard in good condition, # 1 rating.

Photo 3.20-12, Dry Dock 4, fitting DD4P-CP8 Sta.
7+97, windlass top plate is cracked and is missing
several ratchet dogs, #3 rating.
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3.21 DRY DOCK NOS. 6 and 7

3.21.1 Description

Dry Dock No. 6 was originally constructed in 1919 and consists of reinforced concrete gravity walls with timber piles
supporting the wall. The dry dock's clear width is 77 feet and clear length is 438 feet. Dry Dock No. 7, originally constructed
in 1919 consists of reinforced concrete gravity walls with timber piles supporting the wall. The dry dock's clear width is 77
feet and clear length is 438 feet.

3.21.2 Design Structural Capacity

3.21.3 Existing Condition

The existing conditions of each mooring fixture are noted in Data Table No. 21 and FIG 3-21 & FIG 3-22 in this section. The
fixtures are rated based on a scale of 1 to 4 with 1 being excellent condition and 4 being poor condition. Both the fixture and
its base are rated in this manner. On Dry Dock No. 6 there are two cleats, DD6S-C89 and DD6S-C14 that have received a No.
4 rating due to broken horns. These cleats should be replaced in-kind. On Dry Dock No. 6 and Dry Dock No. 7 cleats,
DD6P-C6 and DD7P-C2 have received a No. 3 rating due to cracking of the concrete base. For repairs, any loose or
disintegrated concrete should be chipped out and replaced with new concrete mechanically bonded to existing sound
concrete. All other fittings on Dry Dock No. 6 and No. 7 have 1 or 2 ratings and are considered to be in good condition.

Photo 3.21-1, Dry Dock 6, fitting DD6S-C2, 26" cleat
in good condition , #2 rating.

Photo 3.21-2, Dry Dock 6, fitting DD6S-C4, 26" cleat
in good condition, # 1 rating.
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Photo 3.21-3, Dry Dock 6, fitting DD6S-C5, 26" cleat
in good condition, # 1 rating.

Photo 3.21-4, Dry Dock 6, fitting DD6S-CP1, windlass
in good condition, # 1 rating.

Photo 3.21-5, Dry Dock 6, fitting DD6S-C8, 26" cleat
with broken horn, # 4 rating.

Photo 3.21-6, Dry Dock 6, fitting DD6S-B6, M bollard
in good condition, # 1 rating.

Photo 3.21-7, Dry Dock 6, fitting DD6S-C14, 26" cleat
with broken horn, # 4 rating.

Photo 3.21-8, Dry Dock 6, fitting DD6/7-B2, short
bollard with bent pin otherwise in good condition, # 1
rating.

Photo 3.21-9, Dry Dock 6, fitting DD6P-C6, 26" cleat
with base concrete disintegrated, #3 rating.

Photo 3.21-10, Dry Dock 7, fitting DD7S-CP1, capstan
in good condition, #1rating.
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Photo 3.21-11, Dry Dock 7, fitting DD7P-C14, 26"
cleat in good condition , minor cracking of concrete
base, #2 rating.

Photo 3.21-12, Dry Dock 7, fitting DD7P-C13, 26"
cleat in good condition, # 1 rating.

Photo 3.21-13, Dry Dock 7, fitting DD7P-C11, 26"
cleat in good condition, # 1 rating.

Photo 3.21-14, Dry Dock 7, fitting DD7P-C9, 26" cleat
in good condition with minor cracking of concrete
base, # 2 rating.

Photo 3.21-15, Dry Dock 7, fitting DD7P-C8, 26" cleat
in good condition, #1 rating.

Photo 3.21-16, Dry Dock 7, fitting DD7S-C2, 26" cleat
in good condition with minor cracking of concrete
base, # 2 rating.

Photo 3.21-17, Dry Dock 7, fitting DD7P-C2, Sta.
0+12, 26" cleat, cracking noted at concrete base, #3
rating.
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3.22 DRY DOCK NO. 8

3.22.1 Description

Dry Dock No. 8 was originally constructed in 1942 and consists of reinforced concrete gravity walls with timber piles
supporting the wall. The dry dock's clear width is 149.5 feet and clear length is 1,141 feet.

3.22.2 Design Structural Capacity

3.22.3 Existing Condition

The existing conditions of each mooring fixture are noted in Data Table No. 22 and FIG 3-23 in this section. The fixtures are
rated based on a scale of 1 to 4 with 1 being excellent condition and 4 being poor condition. Both the fixture and its base are
rated in this manner. All fittings on Dry Dock No. 8 have 1 or 2 ratings and are considered to be in good condition.

Photo 3.22-1, Dry Dock 8, fitting DD8S-CP2, capstan
in good condition, # 1 rating.

Photo 3.22-2, Dry Dock 8, fitting DD8S-C4, 42" type 3
cleat in good condition, # 2 rating.
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Photo 3.22-3, Dry Dock 8, fitting DD8S-C2, 42" type 1
cleat in good condition, # 1 rating.

Photo 3.22-4, Dry Dock 8, fitting DD8S-C26, 42" type
2 cleat in good condition, # 1 rating.

Photo 3.22-5, Dry Dock 8, fitting DD8S-B12, bollard
with base paved over, # 1 rating.

Photo 3.22-6, Dry Dock 8, fitting DD8P-B17, bollard
in good condition, # 1 rating.
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APPENDIX A

KEY PERSONNEL

1.

Mr. Jim Walker

Code 916

Norfolk Naval Shipyard

Portsmouth, VA 23709

Telephone: 757/396-8300

Email: jwalker@sy.nnsy.navy.mil

2.

Mr. Wes Blinn

Code 916

Norfolk Naval Shipyard

Portsmouth, VA 23709

Telephone: 757/396-8300

Email: wblinn@sy.nnsy.navy.mil

3.

Program Manager, Underwater Inspection Program

Mr. Philip Vitale, D. Sc., P.E., Code 551PV

NFESC-ECDET

901 M Street, S.E. WNY

Building 218

Washington, DC 20374

Telephone: 202/433-5178

Fax: 202/433-5089

Email: vitalep@nfesc.navy.mil
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4.

Mr. Alex Viana, Code 551AV, Engineer in Charge

NFESC-ECDET

Telephone: 202/433-5516

Email: vianaa@nfesc.navy.mil

5.

Childs Engineering Corporation Personnel:

Mr. Craig D. Sams, P.E., Engineer/Diver

Box 333, Medfield, MA 02052

Telephone: 508/359-8945

Fax: 508/359-2751

Email: samsc@childseng.com
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APPENDIX B

LOAD TEST PROCEDURES

A. Purpose of testing

The purpose of this test is to demonstrate satisfactory strength of in-place mooring fittings.

B. Location of Fittings

Fittings are located and identified by an alpha-numeric system based on the location within the shipyard.
These locations and identification numbers are located on the plans accompanying this report.

C. Typical Fitting Characteristics and Ratings

Rated fitting capacities vary between manufacturers. Appendix C has documentation of capacity for
various fittings. See Table B-1 for typical ratings for common fittings.

Table B-1

Commonly Used U.S. Navy Pier Mooring Fittings

Description Size Bolts Working Capacity (kips)

Special Mooring Bollard "A"
Height = 48 in.

Base 48x48 in.
12 x 2.75-in. dia.

Horiz. = 660

@ 45°= 430

Nom = 450

Special Mooring Bollard "B"
Height = 44.5 in.

Base 39x39 in.
8 x 1.25-in dia.

Horiz. = 270

@ 45°= 216

Nom = 400

Large Bollard With Horn
Height = 44.5

Base 39x39 in.
4 x 1.75-in. dia.

Horiz. = 104

@ 45° = 66

Nom = 70

Large Double Bitt With Lip
Height = 26 in.

Base 73.5 x 28 in.
10 x 1.75-in. dia. Nom = 75*

Low Double Bitt With Lip
Height = 18 in.

Base 57.5 x 21.5 in.
10 x 1.625-in. dia. Nom = 60*

42 Inch Cleat
Height = 13 in.

Base 26 x 14.25 in.
16 x 1.125-in. dia. Nom = 40*

30 Inch Cleat
Height = 13 in.

Base 16 x 16in.
4 x 1.125-in. dia. Nom = 20
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* working capacity per barrel; from NAVFAC Draw. No. 1404464. Additional information concerning
the sizes and working capacities of pier and wharf mooring fittings is found in Appendix A and in
MIL-HDBK-1025/1.

D. Test Prerequisites

1. Berth adjacent to fitting to be tested shall be open

2. Prior to testing a review shall be conducted of the test equipment by qualified personnel to determine
its adequacy for the loads to be applied

3. Fittings shall not exhibit outward signs of distress or failure prior to test

E. Test Preparation

1. Testing personnel shall provide test jigs, jacks, pumps, wire rope rigging, chain falls, dynamometer, as
required to perform the test

2. Precautionary measures shall be taken to prevent damage to the fitting, dock structure, or fender
system. Wood blocks, sheet copper, etc. shall be provided to prevent chafing and rope burns as necessary.

3. Monitoring points should be established on the fitting to track movement under load. Movement
should be recorded in the three principal axes. A reference point independent of the fitting and its
foundation should be established to find movement. Surveying methods can be employed to track
movement from a safe distance. A target could be affixed to the fitting and readings taken (x, y, z) during
the test.

F. Test Precautions

1. Standard shipyard safety precautions shall be observed by all test personnel

2. Provisions shall be made for keeping personnel not involved in the test clear of the test site and any
danger areas

G. Test Procedure

1. Using the test jig, chain falls, dynamometer, etc. and a wire rope pendant, exert a horizontal pull
equivalent to 110% of the rated load for the test fitting. Application of the load shall be 4 inches below
the lip, horn, or other line holding device. The load shall be held for 10 minutes. At the end of 10
minutes, the fitting shall be examined for any evidence of failure. The results shall be recorded on the
load test record sheet.

H. Testing Program

Various levels of testing can be instituted to achieve the desired results. For example, if it is determined
that the required level of accuracy is 100%, then all fittings will need to be tested. If 95% accuracy is
required, then the number of tests can be reduced significantly. The sampling criteria can be based on
statistical sampling techniques. Statistical sampling provides an objective method for determining sample
size for a desired confidence level and precision. The result of a statistical sampling program would
determine the approximate number of fittings that are marginal or unacceptable; however, it would not be
able to determine the location of those fittings. An estimation of the load carrying capacity and condition
of the fittings in general could be made. Testing of every fitting would be required for 100% accuracy. A
statistical approach may be a reasonable cost effective method of initiating a testing program that would
determine the overall adequacy of the berthing system.

Standard sampling plans are presented in MIL-STD 414 or MIL-STD 105 based on choice of inspection
methods; inspection by variables or by attributes. MIL-STD 105 may be well suited for a testing program
where the fittings are either passing or failing the load test.

I. Existing Test Procedures

1. The drawing entitled, "Recommended Test Procedures-Deck Fitting Load Testing Berths 1 through 12,
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Atlantic Division, Norfolk Naval Shipyard", Drawing 44S4.

The deck fitting test procedure as outlined and described on this plan is acceptable provided that the
rigging has been reviewed and approved by qualified personnel for the loads applied. Also, the test loads
shown on this plan should be adjusted based on the rated load for each fitting. The test load should be
110% of the rated load for the fitting. Dynamometer should be placed in direct line with the fitting to
minimize frictional losses through sheaves.

Documentation of the tests should be on the provided Load Test Documentation Sheet.
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APPENDIX C

CALCULATIONS

The following are links to scanned pages of calculations and reference data:

page 1 page 2 page 3 page 4 page 5 page 6 page 7

page 8 page 9 page 10 page 11 page 12 page 13 page 14

page 15 page 16 page 17 page 18 page 19 page 20 page 21

page 22 page 23 page 24 page 25 page 26 page 27 page 28

page 29 page 30 page 31 page 32 page 33 page 34 page 35

page 36 page 37 page 38 page 39 page 40 page 41 page 42

or Click here to browse through them in order.
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APPENDIX D
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3. Product Catalog, Blue Water Marine, Houston, Texas.
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CALCULATIONS
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